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(57) ABSTRACT

The present invention provides agents with tumor-inhibiting
activity, and which are selective for cells expressing or abnor-
mally expressing a tumor-associated antigen. Said tumor-
associated antigen has a nucleotide sequence selected from
the group consisting of: (a) a nucleotide sequence selected
from the specific sequences set forth herein, or a 6-50 con-
tiguous nucleotide residue portion thereof; (b) a nucleotide
sequence of a nucleic acid which hybridizes with a nucleic
acid having the nucleotide sequence of (a) under stringent
conditions; (c) a nucleotide sequence which is degenerate
with respect to the nucleotide sequence of (a) or (b); and (d)
a nucleotide sequence which is complementary to the nucle-
otide sequence of'(a), (b) or (¢). Pharmaceutical compositions
and kits comprising the agents are also provided, as well as
methods treating, diagnosing or monitoring a disease charac-
terized by expression or abnormal expression of the tumor-
associated antigen.
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1
IDENTIFICATION OF TUMOR-ASSOCIATED
CELL SURFACE ANTIGENS FOR DIAGNOSIS
AND THERAPY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a division of U.S. Ser. No. 13/863,780,
filed Apr. 16, 2013, which is a division of U.S. Ser. No.
12/969,754, filed on Dec. 16,2010, which is adivision of U.S.
Ser. No. 10/573,229, filed on Jan. 16,2007, now U.S. Pat. No.
7,875,424, which is a 371 of International Application No.
PCT/EP2004/010697, filed on Sep. 23, 2004, each of which is
incorporated herein by reference in its entirety.

SEQUENCE LISTING INCORPORATION

Biological sequence information for this application is
included in an ASCII text file having the file name “VOS-
208-1-SEQ.txt”, created on Aug. 3, 2015, and having a file
size of 466,610 bytes, which is incorporated herein by refer-
ence.

BACKGROUND

Despite interdisciplinary approaches and exhaustive use of
classical therapeutic procedures, cancers are still among the
leading causes of death. More recent therapeutic concepts
aim at incorporating the patient’s immune system into the
overall therapeutic concept by using recombinant tumor vac-
cines and other specific measures such as antibody therapy. A
prerequisite for the success of such a strategy is the recogni-
tion of tumor-specific or tumor-associated antigens or
epitopes by the patient’s immune system whose effector
functions are to be interventionally enhanced. Tumor cells
biologically differ substantially from their nonmalignant
cells of origin. These differences are due to genetic alterations
acquired during tumor development and result, inter alia, also
in the formation of qualitatively or quantitatively altered
molecular structures in the cancer cells. Tumor-associated
structures of this kind which are recognized by the specific
immune system of the tumor-harboring host are referred to as
tumor-associated antigens. The specific recognition of tumor-
associated antigens involves cellular and humoral mecha-
nisms which are two functionally interconnected units: CD4*
and CD8* T lymphocytes recognize the processed antigens
presented on the molecules of the MHC (major histocompat-
ibility complex) classes 1I and I, respectively, while B lym-
phocytes produce circulating antibody molecules which bind
directly to unprocessed antigens. The potential clinical-thera-
peutical importance of tumor-associated antigens results
from the fact that the recognition of antigens on neoplastic
cells by the immune system leads to the initiation of cytotoxic
effector mechanisms and, in the presence of T helper cells,
can cause elimination of the cancer cells (Pardoll, Naz. Med.
4:525-31, 1998). Accordingly, a central aim of tumor immu-
nology is to molecularly define these structures. The molecu-
lar nature of these antigens has been enigmatic for along time.
Only after development of appropriate cloning techniques has
it been possible to screen cDNA expression libraries of
tumors systematically for tumor-associated antigens by ana-
lyzing the target structures of cytotoxic T lymphocytes (CTL)
(van der Bruggen et al., Science 254:1643-7, 1991) or by
using circulating autoantibodies (Sahin et al., Curr. Opin.
Immunol. 9:709-16, 1997) as probes. To this end, cDNA
expression libraries were prepared from fresh tumor tissue
and recombinantly expressed as proteins in suitable systems.
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Immunoeffectors isolated from patients, namely CTL clones
with tumor-specific lysis patterns, or circulating autoantibod-
ies were utilized for cloning the respective antigens.

Inrecent years a multiplicity of antigens have been defined
in various neoplasias by these approaches. The class of can-
cer/testis antigens (CTA) is of great interest here. CTA and
genes encoding them (cancer/testis genes or CTG) are
defined by their characteristic expression pattern [ Turecietal,
Mol Med Today. 3:342-9,1997]. They are not found in normal
tissues, except testis and germ cells, but are expressed in a
number of human malignomas, not tumor type-specifically
but with different frequency in tumor entities of very different
origins (Chen & Old, Cancer J. Sci. Am. 5:16-7,1999). Serum
reactivities against CTA are also not found in healthy controls
but only in tumor patients. This class of antigens, in particular
owing to its tissue distribution, is particularly valuable for
immunotherapeutic projects and is tested in current clinical
patient studies (Marchand et al., Int. J. Cancer 80:219-30,
1999; Knuth et al., Cancer Chemother. Pharmacol. 46:p
46-51, 2000).

However, the probes utilized for antigen identification in
the classical methods illustrated above are immunoeftectors
(circulating autoantibodies or CTL clones) from patients usu-
ally having already advanced cancer. A number of data indi-
cate that tumors can lead, for example, to tolerization and
anergization of T cells and that, during the course of the
disease, especially those specificities which could cause
effective immune recognition are lost from the immunoeffec-
tor repertoire. Current patient studies have not yet produced
any solid evidence of a real action of the previously found and
utilized tumor-associated antigens. Accordingly, it cannot be
ruled out that proteins evoking spontaneous immune
responses are the wrong target structures.

SUMMARY OF THE INVENTION

It was the object of the present invention to provide target
structures for a diagnosis and therapy of cancers.

According to the invention, this object is achieved by the
subject matter of the claims.

According to the invention, a strategy for identifying and
providing antigens expressed in association with a tumor and
the nucleic acids coding therefor was pursued. This strategy is
based on the evaluation of human protein and nucleic acid
data bases with respect to potential cancer-specific antigens
which are accessible on the cell surface. The definition of the
filter criteria which are necessary for this together with a high
throughput methodology for analyzing all proteins, if pos-
sible, form the central part of the invention. Data mining first
produces a list which is as complete as possible of all known
genes which according to the basic principle “gene to mRNA
to protein” are examined for the presence of one or more
transmembrane domains. This is followed by a homology
search, a classification of the hits in tissue specific groups
(among others tumor tissue) and an inspection of the real
existence of the mRNA. Finally, the proteins which are iden-
tified in this manner are evaluated for their aberrant activation
in tumors, e.g. by expression analyses and protein chemical
procedures.

Data mining is a known method of identifying tumor-
associated genes. In the conventional strategies, however,
transcriptoms of normal tissue libraries are usually subtracted
electronically from tumor tissue libraries, with the assump-
tion that the remaining genes are tumor-specific (Schmitt et
al., Nucleic Acids Res. 27:4251-60, 1999; Vasmatzis et al.,
Proc. Natl. Acad. Sci. USA. 95:300-4, 1998; Scheurle et al.,
Cancer Res. 60:4037-43, 2000).
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The concept of the invention, however, is based on utilizing
data mining for electronically extracting all genes coding for
cancer specific antigens which are accessible on the cell sur-
faces and then evaluating said genes for ectopic expression in
tumors.

The invention thus relates in one aspect to a strategy for
identifying genes differentially expressed in tumors. Said
strategy combines data mining of public sequence libraries
(“in silico”) with subsequent evaluating laboratory-experi-
mental (“wet bench”) studies.

According to the invention, a combined strategy based on
different bioinformatic scripts enabled new genes coding for
cancer specific antigens which are accessible on the cell sur-
faces to be identified. According to the invention, these
tumor-associated genes and the genetic products encoded
thereby were identified and provided independently of an
immunogenic action.

The tumor-associated antigens identified according to the
invention have an amino acid sequence encoded by a nucleic
acid which is selected from the group consisting of (a) a
nucleic acid which comprises a nucleic acid sequence
selected from the group consisting of SEQ IDNOs: 1,5, 9, 13,
17,21,25,29,33,37,41,45,49,53,57,61,65,69,73,77,81,
85, 89, 93, 97, 101, 105, 109, 113, 117, 121, 125, 129, 133,
137, 141, 145, 149, 153, 157, 161, 165, 169, 173, 175, 179,
183, 187, 191, 195, 199, 203, 207, 211, 215, 219, 223, 227,
231, 235, 239, 243, 247, 251, 255, 259, 263, 267, 269, 271,
273, 275, 277, 279, 309 of the sequence listing, a part or
derivative thereof, (b) a nucleic acid which hybridizes with
the nucleic acid of (a) under stringent conditions, (¢) a nucleic
acid which is degenerate with respect to the nucleic acid of (a)
or (b), and (d) a nucleic acid which is complementary to the
nucleic acid of (a), (b) or (c). In a preferred embodiment, a
tumor-associated antigen identified according to the inven-
tion has an amino acid sequence encoded by a nucleic acid
which is selected from the group consisting of SEQ ID NOs:
1,5,9,13,17,21,25,29,33,37,41, 45,49, 53,57, 61, 65, 69,
73,77, 81, 85, 89, 93, 97, 101, 105, 109, 113, 117, 121, 125,
129, 133, 137, 141, 145, 149, 153, 157, 161, 165, 169, 173,
175, 179, 183, 187, 191, 195, 199, 203, 207, 211, 215, 219,
223,227, 231, 235, 239, 243, 247, 251, 255, 259, 263, 267,
269, 271,273, 275, 277, 279, 309 of the sequence listing. In
a further preferred embodiment, a tumor-associated antigen
identified according to the invention comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs:
2,6,10, 14,18, 22,26, 30, 34, 38, 42, 46, 50, 54, 58, 62, 66,
70, 74, 78, 82, 86, 90, 94, 98, 102, 106, 110, 114, 118, 122,
126, 130, 134, 138, 142, 146, 150, 154, 158, 162, 166, 170,
174, 176, 180, 184, 188, 192, 196, 200, 204, 208, 212, 216,
220, 224, 228, 232, 236, 240, 244, 248, 252, 256, 260, 264,
268, 270,272,274,276,278,28010 308, 310 of the sequence
listing, a part or derivative thereof.

The present invention generally relates to the use of tumor-
associated antigens identified according to the invention or of
parts thereof, of nucleic acids coding therefor or of nucleic
acids directed against said coding nucleic acids or of antibod-
ies directed against the tumor-associated antigens identified
according to the invention or parts thereof for therapy and
diagnosis. This utilization may relate to individual but also to
combinations of two or more of these antigens, functional
fragments, nucleic acids, antibodies, etc., in one embodiment
also in combination with other tumor-associated genes and
antigens for diagnosis, therapy and progress control.

The property of the tumor-associated antigens identified
according to the invention that they are localized on or at the
cell surface qualifies them as suitable targets or means for
therapy and diagnosis. Especially suitable for this is a part of
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the tumor-associated antigens identified according to the
invention which corresponds to the non-transmembrane por-
tion, in particular the extracellular portion of the antigens, or
is comprised thereof. Therefore, according to the invention, a
part of the tumor-associated antigens identified according to
the invention which corresponds to the non-transmembrane
portion of the antigens or is comprised thereof, or a corre-
sponding part of the nucleic acids coding for the tumor-
associated antigens identified according to the invention is
preferred for therapy or diagnosis. Similarly, the use of anti-
bodies is preferred which are directed against a part of the
tumor-associated antigens identified according to the inven-
tion which corresponds to the non-transmembrane portion of
the antigens or is comprised thereof.

Preferred diseases for a therapy and/or diagnosis are those
in which one or more of the tumor-associated antigens iden-
tified according to the invention are selectively expressed or
abnormally expressed.

The invention also relates to nucleic acids and genetic
products which are expressed in association with a tumor cell
and which are produced by altered splicing (splice variants)
of genes or by altered translation with utilization of alterna-
tive open reading frames. Said nucleic acids comprise the
sequences according to SEQ ID NOs: 1, 5,9, 13,17, 21, 25,
29,33,37,41,45,49,53,57,61,65,69,73,77,81, 85,89, 93,
97, 101, 105, 109, 113, 117, 121, 125, 129, 133, 137, 141,
145, 149, 153, 157, 161, 165, 169, 173, 175, 179, 183, 187,
191, 195, 199, 203, 207, 211, 215, 219, 223, 227, 231, 235,
239, 243, 247, 251, 255, 259, 263, 267, 269, 271, 273, 275,
277, 279, 309 of the sequence listing. Furthermore, the
genetic products comprise all sequences according to SEQ ID
NOs: 2,6,10,14,18,22,26,30,34,38, 42, 46, 50, 54, 58, 62,
66,70,74,78,82,86,90,94,98,102,106,110,114,118,122,
126, 130, 134, 138, 142, 146, 150, 154, 158, 162, 166, 170,
174, 176, 180, 184, 188, 192, 196, 200, 204, 208, 212, 216,
220, 224, 228, 232, 236, 240, 244, 248, 252, 256, 260, 264,
268,270,272,274,276,278, 28010308, 310 of the sequence
listing. The splice variants of the invention can be used
according to the invention as targets for diagnosis and therapy
of tumor diseases.

Very different mechanisms may cause splice variants to be
produced, for example

utilization of variable transcription initiation sites

utilization of additional exons

complete or incomplete splicing out of single or two or

more exons,

splice regulator sequences altered via mutation (deletion or

generation of new donor/acceptor sequences),
incomplete elimination of intron sequences.

Altered splicing of a gene results in an altered transcript
sequence (splice variant). Translation of a splice variant in the
region of its altered sequence results in an altered protein
which may be distinctly different in the structure and function
from the original protein. Tumor-associated splice variants
may produce tumor-associated transcripts and tumor-associ-
ated proteins/antigens. These may be utilized as molecular
markers both for detecting tumor cells and for therapeutic
targeting of tumors. Detection of tumor cells, for example in
blood, serum, bone marrow, sputum, bronchial lavage, bodily
secretions and tissue biopsies, may be carried out according
to the invention, for example, after extraction of nucleic acids
by PCR amplification with splice variant-specific oligonucle-
otides. According to the invention, all sequence-dependent
detection systems are suitable for detection. These are, apart
from PCR, for example gene chip/microarray systems,
Northern blot, RNAse protection assays (RDA) and others.
All detection systems have in common that detection is based
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on a specific hybridization with at least one splice variant-
specific nucleic acid sequence. However, tumor cells may
also be detected according to the invention by antibodies
which recognize a specific epitope encoded by the splice
variant. Said antibodies may be prepared by using for immu-
nization peptides which are specific for said splice variant.
Suitable for immunization are particularly the amino acids
whose epitopes are distinctly different from the variant(s) of
the genetic product, which is (are) preferably produced in
healthy cells. Detection of the tumor cells with antibodies
may be carried out here on a sample isolated from the patient
or as imaging with intravenously administered antibodies.

In addition to diagnostic usability, splice variants having
new or altered epitopes are attractive targets for immuno-
therapy. The epitopes of the invention may be utilized for
targeting therapeutically active monoclonal antibodies or T
lymphocytes. In passive immunotherapy, antibodies or T
lymphocytes which recognize splice variant-specific epitopes
are adoptively transferred here. As in the case of other anti-
gens, antibodies may be generated also by using standard
technologies (immunization of animals, panning strategies
for isolation of recombinant antibodies) with utilization of
polypeptides which include these epitopes. Alternatively, it is
possible to utilize for immunization nucleic acids coding for
oligo- or polypeptides which contain said epitopes. Various
techniques for in vitro or in vivo generation of epitope-spe-
cific T lymphocytes are known and have been described in
detail (for example Kessler J H, et al. 2001, Sahin et al., 1997)
and are likewise based on utilizing oligo- or polypeptides
which contain the splice variant-specific epitopes or nucleic
acids coding for said oligo- or polypeptides. Oligo- or
polypeptides which contain the splice variant-specific
epitopes or nucleic acids coding for said polypeptides may
also be used for utilization as pharmaceutically active sub-
stances in active immunotherapy (vaccination, vaccine
therapy).

The aberrant expression of genes in tumor cells also can be
due to an altered methylation pattern of their promoters (De
Smet Cet al., Mol. Cell Biol. 24(11):4781-90, 2004; De Smet
Cetal., Mol. Cell Biol. 19(11):7327-35, 1999; De Smet C et
al., Proc. Natl. Acad. Sci. USA. 93(14):7149-53, 1996).
These differences in methylation can be used as indirect
markers for the condition of the respective gene changed in
the tumor. Accordingly, the increase or decrease of base
methylations within the promoter region can be used for
diagnostic purposes.

In one aspect, the invention relates to a pharmaceutical
composition comprising an agent which recognizes the
tumor-associated antigen identified according to the inven-
tion and which is preferably selective for cells which have
expression or abnormal expression of a tumor-associated
antigen identified according to the invention. In particular
embodiments, said agent may cause induction of cell death,
reduction in cell growth, damage to the cell membrane or
secretion of cytokines and preferably have a tumor-inhibiting
activity. In one embodiment, the agent is an antisense nucleic
acid which hybridizes selectively with the nucleic acid coding
for the tumor-associated antigen. In a further embodiment,
the agent is an antibody which binds selectively to the tumor-
associated antigen, in particular a complement-activated anti-
body which binds selectively to the tumor-associated antigen.
In a further embodiment, the agent comprises two or more
agents which each selectively recognize different tumor-as-
sociated antigens, at least one of which is a tumor-associated
antigen identified according to the invention. Recognition
needs not be accompanied directly with inhibition of activity
or expression of the antigen. In this aspect of the invention,
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the antigen selectively limited to tumors preferably serves as
a label for recruiting effector mechanisms to this specific
location. In a preferred embodiment, the agent is a cytotoxic
T lymphocyte which recognizes the antigen on an HLLA mol-
ecule and lyses the cell labeled in this way. In a further
embodiment, the agent is an antibody which binds selectively
to the tumor-associated antigen and thus recruits natural or
artificial effector mechanisms to said cell. In a further
embodiment, the agent is a T helper lymphocyte which
enhances effector functions of other cells specifically recog-
nizing said antigen.

In one aspect, the invention relates to a pharmaceutical
composition comprising an agent which inhibits expression
or activity of a tumor-associated antigen identified according
to the invention. In a preferred embodiment, the agent is an
antisense nucleic acid which hybridizes selectively with the
nucleic acid coding for the tumor-associated antigen. In a
further embodiment, the agent is an antibody which binds
selectively to the tumor-associated antigen. In a further
embodiment, the agent comprises two or more agents which
each selectively inhibit expression or activity of different
tumor-associated antigens, at least one of which is a tumor-
associated antigen identified according to the invention.

The activity of a tumor-associated antigen identified
according to the invention can be any activity of a protein or
a peptide. Thus, the therapeutic and diagnostic methods
according to the invention can also aim at inhibiting or reduc-
ing this activity or testing this activity.

The invention furthermore relates to a pharmaceutical
composition which comprises an agent which, when admin-
istered, selectively increases the amount of complexes
between an HLLA molecule and a peptide epitope from the
tumor-associated antigen identified according to the inven-
tion. In one embodiment, the agent comprises one or more
components selected from the group consisting of (i) the
tumor-associated antigen or a part thereof, (ii) a nucleic acid
which codes for said tumor-associated antigen or a part
thereof, (iii) a host cell which expresses said tumor-associ-
ated antigen or a part thereof, and (iv) isolated complexes
between peptide epitopes from said tumor-associated antigen
and an MHC molecule. In one embodiment, the agent com-
prises two or more agents which each selectively increase the
amount of complexes between MHC molecules and peptide
epitopes of different tumor-associated antigens, at least one
ofwhich is a tumor-associated antigen identified according to
the invention.

The invention furthermore relates to a pharmaceutical
composition which comprises one or more components
selected from the group consisting of (i) a tumor-associated
antigen identified according to the invention or a part thereof,
(ii) a nucleic acid which codes for a tumor-associated antigen
identified according to the invention or for a part thereof, (iii)
an antibody which binds to a tumor-associated antigen iden-
tified according to the invention or to a part thereof, (iv) an
antisense nucleic acid which hybridizes specifically with a
nucleic acid coding for a tumor-associated antigen identified
according to the invention, (v) a host cell which expresses a
tumor-associated antigen identified according to the inven-
tion or a part thereof, and (vi) isolated complexes between a
tumor-associated antigen identified according to the inven-
tion or a part thereof and an HLA molecule.

A nucleic acid coding for a tumor-associated antigen iden-
tified according to the invention or for a part thereof may be
present in the pharmaceutical composition in an expression
vector and functionally linked to a promoter.

A host cell present in a pharmaceutical composition of the
invention may secrete the tumor-associated antigen or the
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part thereof, express it on the surface or may additionally
express an HLLA molecule which binds to said tumor-associ-
ated antigen or said part thereof. In one embodiment, the host
cell expresses the HL A molecule endogenously. In a further
embodiment, the host cell expresses the HLLA molecule and/
or the tumor-associated antigen or the part thereof in a recom-
binant manner. The host cell is preferably nonproliferative. In
apreferred embodiment, the host cell is an antigen-presenting
cell, in particular a dendritic cell, a monocyte or a macroph-
age.

An antibody present in a pharmaceutical composition of
the invention may be a monoclonal antibody. In further
embodiments, the antibody is a chimeric or humanized anti-
body, a fragment of a natural antibody or a synthetic antibody,
all of which may be produced by combinatory techniques.
The antibody may be coupled to a therapeutically or diagnos-
tically useful agent.

An antisense nucleic acid present in a pharmaceutical com-
position of the invention may comprise a sequence of 6-50, in
particular 10-30, 15-30 and 20-30, contiguous nucleotides of
the nucleic acid coding for the tumor-associated antigen iden-
tified according to the invention.

In further embodiments, a tumor-associated antigen, pro-
vided by a pharmaceutical composition of the invention either
directly or via expression of a nucleic acid, or a part thereof
binds to MHC molecules on the surface of cells, said binding
preferably causing a cytolytic response and/or inducing
cytokine release.

A pharmaceutical composition of the invention may com-
prise a pharmaceutically compatible carrier and/or an adju-
vant. The adjuvant may be selected from saponin, GM-CSF,
CpG oligonucleotides, RNA, a cytokine or a chemokine A
pharmaceutical composition of the invention is preferably
used for the treatment of a disease characterized by selective
expression or abnormal expression of a tumor-associated
antigen. In a preferred embodiment, the disease is cancer.

The invention furthermore relates to methods of treating,
diagnosing or monitoring, i.e. determining the regression,
progression and/or onset of, a disease characterized by
expression or abnormal expression of one or more tumor-
associated antigens.

In one embodiment, the methods of treatment according to
the invention comprise administering a pharmaceutical com-
position of the invention.

The methods of diagnosing and/or methods of monitoring
according to the invention generally concern the use of means
for the detection and/or the determination and/or the moni-
toring of the quantity of (i) a nucleic acid, which codes for the
tumor-associated antigen, or a part thereof and/or (ii) the
tumor-associated antigen or a part thereof and/or (iii) an
antibody against the tumor-associated antigen or a part
thereof and/or (iv) cytotoxic or T helper lymphocytes, which
are specific for the tumor-associated antigen or a part thereof,
in a biologic sample isolated from a patient.

In one aspect, the invention relates to a method of diagnos-
ing a disease characterized by expression or abnormal expres-
sion of a tumor-associated antigen identified according to the
invention. The method comprises (i) detection of a nucleic
acid which codes for the tumor-associated antigen or of a part
thereof and/or (ii) detection of the tumor-associated antigen
or of a part thereof, and/or (iii) detection of an antibody to the
tumor-associated antigen or to a part thereof and/or (iv) detec-
tion of cytotoxic or T helper lymphocytes which are specific
for the tumor-associated antigen or for a part thereof in a
biological sample isolated from a patient. In particular
embodiments, detection comprises (i) contacting the biologi-
cal sample with an agent which binds specifically to the
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nucleic acid coding for the tumor-associated antigen or to the
part thereof, to said tumor-associated antigen or said part
thereof, to the antibody or to cytotoxic or T helper lympho-
cytes specific for the tumor-associated antigen or parts
thereof, and (ii) detecting the formation of a complex between
the agent and the nucleic acid or the part thereof, the tumor-
associated antigen or the part thereof, the antibody or the
cytotoxic or T helper lymphocytes. In one embodiment, the
disease is characterized by expression or abnormal expres-
sion of two or more different tumor-associated antigens and
detection comprises detection of two or more nucleic acids
coding for said two or more different tumor-associated anti-
gens or of parts thereof, detection of two or more different
tumor-associated antigens or of parts thereof, detection of
two or more antibodies binding to said two or more different
tumor-associated antigens or to parts thereof or detection of
two or more cytotoxic or T helper lymphocytes specific for
said two or more different tumor-associated antigens. In a
further embodiment, the biological sample isolated from the
patient is compared to a comparable normal biological
sample.

The methods of diagnosing according to the invention may
also utilize altered methylation patterns of the promoter
region of the respective tumor-associated gene product. The
detection of such methylation patterns can be performed by
using methods on the basis of PCR, with the aid of restriction
enzymes or by sequencing. A test suitable for this can be as
follows: (1) extraction of DNA from tissue samples of
patients, for example using paraffin embedded material, (2)
treatment of the DNA with bisulfite containing reagents (i.e.
as described in Clark S. J. et al., Nucleic Acids Res. 22(15):
2990-7, 1994), (3) amplification of DNA by means of PCR
and (4) analysis by determining the amount of sequence spe-
cific amplification products (e.g. by means of quantitative
PCR, hybridization techniques such as microarray methods).

The methods of diagnosing according to the invention can
concern also the use of the tumor-associated antigens identi-
fied according to the invention as prognostic markers, in order
to predict metastasis, e.g. through testing the migration
behavior of cells, and therefore a worsened course of the
disease, whereby among other things planning of a more
aggressive therapy is made possible.

In a further aspect, the invention relates to a method for
determining regression, course or onset of a disease charac-
terized by expression or abnormal expression of a tumor-
associated antigen identified according to the invention,
which method comprises monitoring a sample from a patient
who has said disease or is suspected of falling ill with said
disease, with respect to one or more parameters selected from
the group consisting of (i) the amount of nucleic acid which
codes for the tumor-associated antigen or of a part thereof, (ii)
the amount of the tumor-associated antigen or a part thereof,
(iii) the amount of antibodies which bind to the tumor-asso-
ciated antigen or to a part thereof, and (iv) the amount of
cytolytic T cells or T helper cells which are specific for a
complex between the tumor-associated antigen or a part
thereof and an MHC molecule. The method preferably com-
prises determining the parameter(s) in a first sample at a first
point in time and in a further sample at a second point in time
and in which the course of the disease is determined by
comparing the two samples. In particular embodiments, the
disease is characterized by expression or abnormal expres-
sion of two or more different tumor-associated antigens and
monitoring comprises monitoring (i) the amount of two or
more nucleic acids which code for said two or more different
tumor-associated antigens or of parts thereof, and/or (ii) the
amount of said two or more different tumor-associated anti-
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gens or of parts thereof, and/or (iii) the amount of two or more
antibodies which bind to said two or more different tumor-
associated antigens or to parts thereof, and/or (iv) the amount
of'two or more cytolytic T cells or of T helper cells which are
specific for complexes between said two or more different
tumor-associated antigens or of parts thereof and MHC mol-
ecules.

According to the invention, detection of'a nucleic acid or of
a part thereof or determining or monitoring the amount of a
nucleic acid or of a part thereof may be carried out using a
polynucleotide probe which hybridizes specifically to said
nucleic acid or said part thereof or may be carried out by
selective amplification of said nucleic acid or said part
thereof. In one embodiment, the polynucleotide probe com-
prises a sequence of 6-50, in particular 10-30, 15-30 and
20-30, contiguous nucleotides of said nucleic acid.

In certain embodiments of the methods of diagnosing of
the invention, the promoter region or part thereof of a nucleic
acid coding for a tumor-associated antigen identified accord-
ing to the invention and being present in the form of genomic
DNA is selectively amplified following treatment with a
bisulfite containing reagent. The nucleic acid is preferably
isolated from a sample of a patient to be examined before
treatment with the bisulfite containing reagent. The oligo-
nucleotides used in such amplification preferably have a
sequence binding to the nucleic acid treated with a bisulfite
containing reagent and preferably are completely comple-
mentary thereto. Preferably, the oligonucleotides are adapted
to a different degree of methylation of the nucleic acid and
bring about amplification products which can be differenti-
ated.

According to the invention, detection of a tumor-associated
antigen or of a part thereof or determining or monitoring the
amount of a tumor-associated antigen or of a part thereof may
be carried out using an antibody binding specifically to said
tumor-associated antigen or said part thereof.

In certain embodiments, the tumor-associated antigen to be
detected or the part thereof is present in a complex with an
MHC molecule, in particular an HLLA molecule.

According to the invention, detection of an antibody or
determining or monitoring the amount of antibodies may be
carried out using a protein or peptide binding specifically to
said antibody.

According to the invention, detection of cytolytic T cells or
of T helper cells or determining or monitoring the amount of
cytolytic T cells or of T helper cells which are specific for
complexes between an antigen or a part thereof and MHC
molecules may be carried out using a cell presenting the
complex between said antigen or said part thereof and an
MHC molecule.

The polynucleotide probe, the antibody, the protein or pep-
tide or the cell, which is used for detection or determining or
monitoring, is preferably labeled in a detectable manner. In
particular embodiments, the detectable marker is a radioac-
tive marker or an enzymic marker. T lymphocytes may addi-
tionally be detected by detecting their proliferation, their
cytokine production, and their cytotoxic activity triggered by
specific stimulation with the complex of MHC and tumor-
associated antigen or parts thereof. T lymphocytes may also
be detected via a recombinant MHC molecule or else a com-
plex of two or more MHC molecules which are loaded with
the particular immunogenic fragment of one or more of the
tumor-associated antigens and which can identify the specific
T lymphocytes by contacting the specific T cell receptor.

In a further aspect, the invention relates to a method of
treating, diagnosing or monitoring a disease characterized by
expression or abnormal expression of a tumor-associated
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antigen identified according to the invention, which method
comprises administering an antibody which binds to said
tumor-associated antigen or to a part thereof and which is
coupled to a therapeutic or diagnostic agent. The antibody
may be a monoclonal antibody. In further embodiments, the
antibody is a chimeric or humanized antibody or a fragment
of a natural antibody.

The invention also relates to a method of treating a patient
having a disease characterized by expression or abnormal
expression of a tumor-associated antigen identified according
to the invention, which method comprises (i) removing a
sample containing immunoreactive cells from said patient,
(ii) contacting said sample with a host cell expressing said
tumor-associated antigen or a part thereof, under conditions
which favor production of cytolytic T cells against said
tumor-associated antigen or a part thereof, and (iii) introduc-
ing the cytolytic T cells into the patient in an amount suitable
for lysing cells expressing the tumor-associated antigen or a
part thereof. The invention likewise relates to cloning the T
cell receptor of cytolytic T cells against the tumor-associated
antigen. Said receptor may be transferred to other T cells
which thus receive the desired specificity and, as under (iii),
may be introduced into the patient.

In one embodiment, the host cell endogenously expresses
an HLA molecule. In a further embodiment, the host cell
recombinantly expresses an HLLA molecule and/or the tumor-
associated antigen or the part thereof. The host cell is prefer-
ably nonproliferative. In a preferred embodiment, the host
cellis an antigen-presenting cell, in particular a dendritic cell,
a monocyte or a macrophage.

In a further aspect, the invention relates to a method of
treating a patient having a disease characterized by expres-
sion or abnormal expression of a tumor-associated antigen,
which method comprises (i) identifying a nucleic acid which
codes for a tumor-associated antigen identified according to
the invention and which is expressed by cells associated with
said disease, (ii) transfecting a host cell with said nucleic acid
or a part thereof, (iii) culturing the transfected host cell for
expression of said nucleic acid (this is not obligatory when a
high rate of transfection is obtained), and (iv) introducing the
host cells or an extract thereof into the patient in an amount
suitable for increasing the immune response to the patient’s
cells associated with the disease. The method may further
comprise identifying an MHC molecule presenting the
tumor-associated antigen or a part thereof, with the host cell
expressing the identified MHC molecule and presenting said
tumor-associated antigen or a part thereof. The immune
response may comprise a B cell response or aT cell response.
Furthermore, a T cell response may comprise production of
cytolytic T cells and/or T helper cells which are specific for
the host cells presenting the tumor-associated antigen or a
part thereof or specific for cells of the patient which express
said tumor-associated antigen or a part thereof.

The invention also relates to a method of treating a disease
characterized by expression or abnormal expression of a
tumor-associated antigen identified according to the inven-
tion, which method comprises (i) identifying cells from the
patient which express abnormal amounts of the tumor-asso-
ciated antigen, (ii) isolating a sample of said cells, (iii) cul-
turing said cells, and (iv) introducing said cells into the patient
in an amount suitable for triggering an immune response to
the cells.

Preferably, the host cells used according to the invention
are nonproliferative or are rendered nonproliferative. A dis-
ease characterized by expression or abnormal expression of a
tumor-associated antigen is in particular cancer.
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The present invention furthermore relates to a nucleic acid
selected from the group consisting of (a) a nucleic acid which
comprises a nucleic acid sequence selected from the group
consisting of SEQ ID NOs: 1,5, 9, 13, 17, 21, 25, 29, 33,37,
41,45, 49, 53, 57, 61, 65, 69, 73,77, 81, 85, 89, 93, 97, 101,
105, 109, 113, 117, 121, 125, 129, 133, 137, 141, 145, 149,
153, 157, 161, 165, 169, 173, 175, 179, 183, 187, 191, 195,
199, 203, 207, 211, 215, 219, 223, 227, 231, 235, 239, 243,
247, 251, 255, 259, 263, 267, 269, 271, 273, 275, 277, 279,
309 of the sequence listing, a part or derivative thereof, (b) a
nucleic acid which hybridizes with the nucleic acid of (a)
under stringent conditions, (¢) a nucleic acid which is degen-
erate with respect to the nucleic acid of (a) or (b), and (d) a
nucleic acid which is complementary to the nucleic acid of
(a), (b) or (c). The invention furthermore relates to a nucleic
acid, which codes for a protein or polypeptide comprising an
amino acid sequence selected from the group consisting of
SEQID NOs: 2, 6, 10, 14, 18, 22, 26, 30, 34, 38, 42, 46, 50,
54, 58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98, 102, 106, 110,
114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158,
162, 166, 170, 174, 176, 180, 184, 188, 192, 196, 200, 204,
208, 212, 216, 220, 224, 228, 232, 236, 240, 244, 248, 252,
256, 260, 264, 268, 270, 272, 274, 276, 278, 280 to 308, 310
of the sequence listing, a part or derivative thereof.

In a further aspect, the invention relates to promoter
sequences of nucleic acids of the invention. These sequences
may be functionally linked to another gene, preferably in an
expression vector, and thus ensure selective expression of
said gene in appropriate cells.

In a further aspect, the invention relates to a recombinant
nucleic acid molecule, in particular DNA or RNA molecule,
which comprises a nucleic acid of the invention.

The invention also relates to host cells which contain a
nucleic acid of the invention or a recombinant nucleic acid
molecule comprising a nucleic acid of the invention.

The host cell may also comprise a nucleic acid coding for
a HLA molecule. In one embodiment, the host cell endog-
enously expresses the HLA molecule. In a further embodi-
ment, the host cell recombinantly expresses the HLA mol-
ecule and/or the nucleic acid of the invention or a part thereof.
Preferably, the host cell is nonproliferative. In a preferred
embodiment, the host cell is an antigen-presenting cell, in
particular a dendritic cell, a monocyte or a macrophage.

In a further embodiment, the invention relates to oligo-
nucleotides which hybridize with a nucleic acid identified
according to the invention and which may be used as genetic
probes or as “antisense” molecules. Nucleic acid molecules in
the form of oligonucleotide primers or competent samples,
which hybridize with a nucleic acid identified according to
the invention or parts thereof, may be used for finding nucleic
acids which are homologous to said nucleic acid identified
according to the invention. PCR amplification, Southern and
Northern hybridization may be employed for finding homolo-
gous nucleic acids. Hybridization may be carried out under
low stringency, more preferably under medium stringency
and most preferably under high stringency conditions. The
term “‘stringent conditions” according to the invention refers
to conditions which allow specific hybridization between
polynucleotides.

In a further aspect, the invention relates to a protein or
polypeptide which is encoded by a nucleic acid selected from
the group consisting of (a) a nucleic acid which comprises a
nucleic acid sequence selected from the group consisting of
SEQIDNOs: 1, 5,9, 13,17, 21, 25,29,33,37,41, 45, 49, 53,
57,61, 65, 69, 73,77, 81, 85, 89, 93, 97, 101, 105, 109, 113,
117, 121, 125, 129, 133, 137, 141, 145, 149, 153, 157, 161,
165, 169, 173, 175, 179, 183, 187, 191, 195, 199, 203, 207,
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211, 215, 219, 223, 227, 231, 235, 239, 243, 247, 251, 255,
259, 263, 267, 269, 271, 273, 275, 277, 279, 309 of the
sequence listing, a part or derivative thereof, (b) a nucleic acid
which hybridizes with the nucleic acid of (a) under stringent
conditions, (¢) anucleic acid which is degenerate with respect
to the nucleic acid of (a) or (b), and (d) a nucleic acid which
is complementary to the nucleic acid of (a), (b) or (¢). In a
preferred embodiment, the invention relates to a protein or
polypeptide which comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs: 2, 6, 10,
14, 18,22, 26,30, 34, 38,42, 46, 50, 54, 58, 62, 66,70, 74,78,
82,86,90,94,98,102,106,110,114,118,122,126, 130,134,
138, 142, 146, 150, 154, 158, 162, 166, 170, 174, 176, 180,
184, 188, 192, 196, 200, 204, 208, 212, 216, 220, 224, 228,
232, 236, 240, 244, 248, 252, 256, 260, 264, 268, 270, 272,
274,276,278, 280 to 308, 310 of the sequence listing, a part
or derivative thereof.

In a further aspect, the invention relates to an immunogenic
fragment of a tumor-associated antigen identified according
to the invention. Said fragment preferably binds to a human
HLA receptor or to a human antibody. A fragment of the
invention preferably comprises a sequence of at least 6, in
particular at least 8, at least 10, at least 12, at least 15, at least
20, at least 30 or at least 50, amino acids.

In a further aspect, the invention relates to an agent which
binds to a tumor-associated antigen identified according to
the invention or to a part thereof. In a preferred embodiment,
the agent is an antibody. In further embodiments, the antibody
is a chimeric, a humanized antibody or an antibody produced
by combinatory techniques or is a fragment of an antibody.
Furthermore, the invention relates to an antibody which binds
selectively to a complex of (i) a tumor-associated antigen
identified according to the invention or a part thereof and (ii)
an MHC molecule to which said tumor-associated antigen
identified according to the invention or said part thereof
binds, with said antibody not binding to (i) or (ii) alone. An
antibody of the invention may be a monoclonal antibody. In
further embodiments, the antibody is a chimeric or human-
ized antibody or a fragment of a natural antibody.

The invention furthermore relates to a conjugate between
an agent of the invention which binds to a tumor-associated
antigen identified according to the invention or to a part
thereof or an antibody of the invention and a therapeutic or
diagnostic agent. In one embodiment, the therapeutic or diag-
nostic agent is a toxin.

In a further aspect, the invention relates to a kit for detect-
ing expression or abnormal expression of a tumor-associated
antigen identified according to the invention, which kit com-
prises agents for detection (i) of the nucleic acid which codes
for the tumor-associated antigen or of a part thereof, (ii) of the
tumor-associated antigen or of a part thereof; (iii) of antibod-
ies which bind to the tumor-associated antigen or to a part
thereof, and/or (iv) of T cells which are specific for a complex
between the tumor-associated antigen or a part thereof and an
MHC molecule. In one embodiment, the agents for detection
of the nucleic acid or the part thereof are nucleic acid mol-
ecules for selective amplification of said nucleic acid, which
comprise, in particular a sequence of 6-50, in particular
10-30, 15-30 and 20-30, contiguous nucleotides of said
nucleic acid.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1: qPCR analysis of SEQ ID NO: 1 in melanomas.
Quantitative expression analysis of SEQ ID NO: 1 in healthy
skin tissue, in testis and in melanomas. Logarithmic repre-
sentation of relative expression (-fold activation).
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FIG. 2: Conventional RT-PCR analysis of SEQ IDNO: 1 in
melanomas. RT-PCR expression analysis of SEQ ID NO: 1 in
melanomas (n=14) and melanoma cell lines (n=4) in com-
parison with healthy skin (n=4) and with testis (n=3).

FIG. 3: qPCR analysis of SEQ ID NO: 5 in healthy tissue
and in tumor samples. Quantitative expression analysis of
SEQ ID NO: 5 in normal tissues (left-hand side) and in
various tumors (pools consisting of in each case 3-5 indi-
vidual samples, right-hand side). A Logarithmic representa-
tion of relative expression (-fold activation). B Image after
gel-electrophoretic fractionation of the amplified fragments.

FIG. 4: Detailed analysis of SEQ ID NO: 5-specific expres-
sion. A Quantitative expression analysis of SEQ ID NO: 5 in
various ENT, renal and uterine tumors in comparison with
expression in the corresponding normal tissues. Logarithmic
representation. B Image after gel-electrophoretic fraction-
ation of the amplified fragments.

FIG. 5: Northern blot analysis with a SEQ ID NO: 5-spe-
cific sequence. Hybridization of a DIG-labeled DNA probe,
prepared by PCR amplification using the primers according
to SEQID NO: 7 and 8, with testis-specific RNA. Lane 1: 2 ug
of testis-specific RNA; lane 2: 1 ug of testis-specific RNA.

FIG. 6: qPCR analysis of LOC203413. Quantitative
expression analysis of LOC203413 in healthy tissues (left)
and in tumor samples (pools consisting of in each case 3-5
individual samples, right). A Logarithmic representation of
expression (-fold activation). B Result after gel-electro-
phoretic fractionation.

FIG. 7: Detailed analysis of LOC203413-specific expres-
sion in gastric carcinomas. Quantitative expression analysis
of LOC203413 in various gastric tumor samples (n=10) in
comparison with expression in healthy stomach (n=6). A
Linear representation of relative expression. B Image after
gel-electrophoretic fractionation of the amplicons.

FIG. 8: qPCR analysis of LOC90625-specific expression.
Quantitative expression analysis of LOC90625 in normal
tissues (left) and tumor tissues (pools consisting of in each
case 3-5 individual samples; right). Linear representation of
relative expression (-fold activation).

FIG. 9: Detailed analysis of LOC90625-specific expres-
sion in various types of tumors. Quantitative expression
analysis of LOC90625 in samples of carcinomas of the
esophagus (n=8), pancreas (n=5) and prostate (n=10) in com-
parison with the respective healthy tissue (n=3/4); logarith-
mic representation of relative expression (-fold activation).

FIG.10: gQRT-PCR analysis of FAM26A in various types of
tumors. Quantitative RT-PCR expression analysis of
FAM26A in carcinomas of the A ovary, B stomach, esopha-
gus, pancreas and liver, in comparison with the respective
healthy tissue. Linear representation of relative expression
(-fold activation).

FIG. 11: Characterization of FAM26A-specific antibodies.
Western blot analysis of the antisera generated by immuniza-
tion with a peptide of SEQ ID NO: 291 (A) and SEQ ID NO:
292 (B). Extracts of CHO cells were analyzed after transfec-
tion with in each case epitope-specific (A 1, 3; B 2, 4) or in
each case epitope-unspecific (A 2, 4; B 1, 3) plasmids. The
arrow indicates the specific fragments.

FIG. 12: Analysis of the FAM26A protein in tumors.
Detection of FAM26A in cervical, ovarian and pancreatic
tumors by means of FAM26A-specific antibodies (SEQ 1D
NO: 292).

FIG. 13: Analysis of the FAM26A protein in cell lines.
Analysis of the FAM26A protein in cell lines with the aid of
SEQ ID NO: 291-specific antibodies. A Western blot analysis

10

15

20

25

30

35

40

45

50

55

60

65

14

with preimmune serum as specificity control (lanes 1-5) and
FAM26A-specific antibodies. B Immunofluorescence analy-
sis of SW480 cells.

FIG. 14: Immunohistochemical detection of FAM26A in
testis. Immunohistochemical analysis of the FAM26A pro-
tein in healthy testis with the aid of SEQ ID NO: 292-specific
antiserum in different dilutions (A-C).

FIG. 15: Immunohistochemical analysis of FAM26A in
tumors. Immunohistochemical analysis of the FAM26A pro-
tein in carcinoma samples (40-fold magnification, 1:300 dilu-
tion) with the aid of the SEQ ID NO: 292-specific antiserum.
A Ovarian papillary cystadenocarcinoma. B Plate epithelial
carcinoma of the cervix.

FIG. 16: qRT-PCR analysis of SEMAS5B-specific expres-
sion. Quantitative expression analysis of SEMASB in normal
tissues (left) and tumor samples (pools consisting of in each
case 3-5 individual samples; right). Linear representation of
relative expression (-fold activation).

FIG. 17: Detailed analysis of SEMAS5SB-specific expres-
sion in renal cell carcinoma samples. Quantitative expression
analysis of SEMASB in A renal cell carcinoma samples
(n=12) in comparison with healthy renal tissue (N=3) and in
B mammary carcinomas (N=12) in comparison with healthy
breast tissue (N=3); logarithmic representation of relative
expression (-fold activation).

FIG. 18: qRT-PCR analysis of GIB5-specific expression.
Quantitative expression analysis of GIBS in healthy tissue
samples (left) and carcinomas (pools consisting of in each
case 3-5 individual samples; right). Linear representation of
relative expression (-fold activation).

FIG. 19: Detailed analysis of GJB5-specific expression in
various types of tumors. Quantitative expression analysis of
GIBS in A colon carcinoma samples (n=12), B esophageal
tumors (n=8), C gastric carcinomas (n=10) and D pancreatic
tumors (n=5) in comparison with in each case healthy tissue
samples; logarithmic (A, C) or linear (B, D) representation of
relative expression (-fold activation).

FIG. 20: qRT-PCR analysis of KL.K5-specific expression.
Quantitative expression analysis of KI.KS5 in healthy tissue
samples (left) and tumors (pools consisting of in each case 3-5
individual samples; right). Linear representation of relative
expression (-fold activation).

FIG. 21: Detailed analysis of KLLK5-specific expression in
various types of tumors. Quantitative expression analysis of
KLKS5 in esophageal tumors (n=8), in ENT carcinomas (n=5)
and in cervical tumors (n=4) in comparison with the respec-
tive healthy tissue samples; logarithmic representation of
relative expression (-fold activation).

FIG. 22: gRT-PCR analysis of LOC352765-specific
expression. Quantitative expression analysis of LOC352765
in healthy tissue samples (left) and tumors (pools consisting
of in each case 3-5 individual samples; right). Logarithmic
representation of relative expression (-fold activation).

FIG. 23: Detailed analysis of LOC352765-specific expres-
sion in various types of tumors. Quantitative expression
analysis of LOC352765 in colon carcinomas (n=8), in mam-
mary carcinomas (n=5) and in ENT tumors (n=4) in compari-
son with respective healthy tissue samples; logarithmic rep-
resentation of relative expression (-fold activation).

FIG. 24: qRT-PCR analysis of SVCT1-specific expression.
Quantitative expression analysis of SVCT1 in healthy tissue
samples (left) and tumors (pools consisting of in each case 3-5
individual samples; right). Logarithmic representation of
relative expression (-fold activation).

FIG. 25: Detailed analysis of SVCT1-specific expression
in various types of tumors. Quantitative expression analysis
of SVCT1 in A kidney carcinomas (n=8), B esophageal
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tumors (n=5) and ENT tumors (n=4) in comparison with in
each case healthy tissue samples; logarithmic representation
of relative expression (-fold activation).

FIG. 26: gRT-PCR analysis of LOC199953-specific
expression in renal cell carcinomas and in ENT tumors.
Quantitative expression analysis of LOC199953 in renal cell
carcinomas (n=12) and ENT tumors (n=5) in comparison
with healthy kidney- and skin-specific tissue samples; linear
representation of relative expression (-fold activation).

FIG. 27: qRT-PCR analysis of TMEM31-specific expres-
sion. Quantitative expression analysis of TMEM31 in healthy
tissue samples (left) and tumors (pools consisting of in each
case 3-5 individual samples; right). Logarithmic representa-
tion of relative expression (-fold activation).

FIG. 28: Detailed analysis of TMEM31-specific expres-
sion in various types of tumors. Quantitative expression
analysis of TMEM31 in A gastric carcinomas (n=10) and B
mammary carcinomas (n=12) in comparison with in each
case healthy tissue samples; logarithmic representation of
relative expression (-fold activation).

FIG. 29: qRT-PCR analysis of F1.J25132-specific expres-
sion in ovarian tumors and in prostate carcinomas. Quantita-
tive expression analysis of FL.J25132 in ovarian tumors (n=8)
and in prostate carcinomas (n=10) in comparison with in each
case healthy tissue samples; linear representation of relative
expression (-fold activation).

FIG. 30: qRT-PCR analysis of SEQ ID NO: 57-specific
expression. Quantitative expression analysis of SEQ ID NO:
57 in healthy tissue samples (left) and in tumors (pools con-
sisting of in each case 3-5 individual samples; right). Linear
representation of relative expression (-fold activation).

FIG. 31: Detailed analysis of SEQ ID NO: 57-specific
expression in various types of tumors. Quantitative expres-
sion analysis of SEQ ID NO: 57 in A esophageal tumors
(n=8), B liver carcinomas (n=8), C kidney carcinomas and D
cervical and ENT tumors in comparison with in each case
healthy tissue samples; linear (A, C, D) or logarithmic (B)
representation of relative expression (-fold activation).

FIG. 32: gRT-PCR analysis of LOC119395-specific
expression. Quantitative expression analysis of LOC119395
in healthy tissue samples (left) and in tumors (pools consist-
ing of in each case 3-5 individual samples; right). Linear
representation of relative expression (-fold activation).

FIG. 33: Detailed analysis of LOC119395-specific expres-
sion in various types of tumors. Quantitative expression
analysis of LOC119395 in A breast tumors (n=12), B esoph-
ageal carcinomas (n=8) and C colon and gastric carcinomas,
in comparison with in each case healthy tissue samples; loga-
rithmic representation of relative expression (-fold activa-
tion).

FIG. 34: gRT-PCR analysis of LOC121838-specific
expression. A Quantitative analysis of LOC121838-specific
expression in healthy tissue samples (left) and in tumors
(pools consisting of in each case 3-5 individual samples;
right). Linear representation of relative expression (-fold acti-
vation). B Detailed analysis of LOC121838-specific RNA in
ovarian tissues, logarithmic representation.

FIG. 35: gRT-PCR analysis of LOC221103-specific
expression. Quantitative expression analysis of LOC221103-
RNA in healthy tissue samples (left) and in tumors (pools
consisting of in each case 3-5 individual samples; right).
Linear representation of relative expression (-fold activation).

FIG. 36: Detailed qRT-PCR analysis of LOC221103-spe-
cific expression in liver samples. Quantitative expression
analysis of LOC221103-RNA in liver tumors (n=8) and in a
healthy liver sample. Linear representation of relative expres-
sion (-fold activation).
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FIG. 37: qRT-PCR analysis of LOC338579-specific
expression. Quantitative expression analysis of LOC338579-
specific RNA in healthy tissue samples (left) and in tumors
(pools consisting of in each case 3-5 individual samples;
right). Logarithmic representation of relative expression
(-fold activation).

FIG. 38: qRT-PCR analysis of LOC90342-specific expres-
sion. Quantitative expression analysis of LOC90342-specific
RNA in healthy tissue samples (left) and in tumors (pools
consisting of in each case 3-5 individual samples; right).
Logarithmic representation of relative expression (-fold acti-
vation).

FIG.39: qRT-PCR analysis of LRFN1-specific expression.
Quantitative expression analysis of LRFN1-specific RNA in
healthy tissue samples (left) and in tumors (pools consisting
of in each case 3-5 individual samples; right). Logarithmic
representation of relative expression (-fold activation).

FIG. 40: gRT-PCR analysis of LOC285916-specific
expression. A Quantitative analysis of LOC285916-specific
expression in healthy tissue samples (left) and in tumors
(pools consisting of in each case 3-5 individual samples;
right). Linear representation of relative expression (-fold acti-
vation). B Detailed analysis of LOC285916-specific RNA in
kidney tissues and in ENT tumors, logarithmic representa-
tion.

FIG. 41: gRT-PCR analysis of MGC71744-specific
expression. A Quantitative analysis of MGC71744-specific
expression in healthy tissue samples (left) and in tumors
(pools consisting of in each case 3-5 individual samples;
right). Linear representation of relative expression (-fold acti-
vation). B Detailed analysis of MGC71744-specific RNA in
various kidney tissues, logarithmic representation.

FIG. 42: qRT-PCR analysis of LOC342982-specific
expression. Quantitative expression analysis of LOC342982-
specific RNA in healthy tissue samples (left) and in tumors
(pools consisting of in each case 3-5 individual samples;
right). Logarithmic representation of relative expression
(-fold activation).

FIG. 43: qRT-PCR analysis of LOC343169-specific
expression. A Quantitative analysis of LOC343169-specific
expression in healthy tissue samples (left) and in tumors
(pools consisting of in each case 3-5 individual samples;
right). Linear representation of relative expression (-fold acti-
vation). B Detailed analysis of LOC343169-specific RNA in
various ovarian tissues, logarithmic representation.

FIG. 44: gqRT-PCR analysis of LOC340204-specific
expression. A Quantitative analysis of LOC340204-specific
expression in healthy tissue samples (left) and in tumors
(pools consisting of in each case 3-5 individual samples;
right). Linear representation of relative expression (-fold acti-
vation). B Gel image of selected tissue samples after gel-
electrophoretic fractionation.

FIG. 45: qRT-PCR analysis of LOC340067-specific
expression. Quantitative expression analysis of LOC340067-
specific RNA in healthy tissue samples (left) and in tumors
(pools consisting of in each case 3-5 individual samples;
right). Logarithmic representation of relative expression
(-fold activation).

FIG. 46: qRT-PCR analysis of LOC342780-specific
expression. Quantitative expression analysis of LOC342780-
specific RNA in healthy tissue samples (left) and in tumors
(pools consisting of in each case 3-5 individual samples;
right). Logarithmic representation of relative expression
(-fold activation).

FIG. 47: qRT-PCR analysis of LOC339511-specific
expression. A Quantitative analysis of LOC339511-specific
expression in healthy tissue samples (left) and in tumors
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(pools consisting of in each case 3-5 individual samples;
right). Linear representation of relative expression (-fold acti-
vation). B Detailed analysis of LOC339511-specific RNA in
various liver-specific tissues; linear representation.

FIG. 48: qRT-PCR analysis of C14orf37-specific expres-
sion. Quantitative expression analysis of C14orf37 in healthy
tissue samples (left) and in tumors (pools consisting ofin each
case 3-5 individual samples; right). Linear representation of
relative expression (-fold activation).

FIG. 49: qRT-PCR analysis of ATP1A4-specific expres-
sion. A Quantitative expression analysis of ATP1A4 in
healthy tissue samples and in tumors (pools consisting of in
each case 3-5 individual samples). Logarithmic representa-
tion of relative expression (-fold activation). B Detailed
analysis of ATP1A4-specific RNA in various breast-specific
tissues; logarithmic representation.

DETAILED DESCRIPTION OF THE INVENTION

According to the invention, genes are described which are
expressed in tumor cells selectively or aberrantly and which
are tumor-associated antigens.

According to the invention, these genes or their derivatives
are preferred target structures for therapeutic approaches.
Conceptionally, said therapeutic approaches may aim at
inhibiting the activity of the selectively expressed tumor-
associated genetic product. This is useful, if said aberrant
respective selective expression is functionally important in
tumor pathogenecity and if its ligation is accompanied by
selective damage of the corresponding cells. Other therapeu-
tic concepts contemplate tumor-associated antigens as labels
which recruit effector mechanisms having cell-damaging
potential selectively to tumor cells. Here, the function of the
target molecule itself and its role in tumor development are
totally irrelevant.

“Derivative” of a nucleic acid means according to the
invention that single or multiple nucleotide substitutions,
deletions and/or additions are present in said nucleic acid.
Furthermore, the term “derivative” also comprises chemical
derivatization of a nucleic acid on a base, on a sugar or on a
phosphate of a nucleotide. The term “derivative” also com-
prises nucleic acids which contain nucleotides and nucleotide
analogs not occurring naturally.

According to the invention, a nucleic acid is preferably
deoxyribonucleic acid (DNA) or ribonucleic acid (RNA).
Nucleic acids comprise according to the invention genomic
DNA, cDNA, mRNA, recombinantly produced and chemi-
cally synthesized molecules. According to the invention, a
nucleic acid may be present as a single-stranded or double-
stranded and linear or covalently circularly closed molecule.

The nucleic acids described according to the invention
have preferably been isolated. The term “isolated nucleic
acid” means according to the invention that the nucleic acid
was (1) amplified in vitro, for example by polymerase chain
reaction (PCR), (ii) recombinantly produced by cloning, (iii)
purified, for example by cleavage and gel-electrophoretic
fractionation, or (iv) synthesized, for example by chemical
synthesis. An isolated nucleic acid is a nucleic acid which is
available for manipulation by recombinant DNA techniques.

A nucleic acid is “complementary” to another nucleic acid
if the two sequences are capable of hybridizing and forming
a stable duplex with one another, with hybridization prefer-
ably being carried out under conditions which allow specific
hybridization between polynucleotides (stringent condi-
tions). Stringent conditions are described, for example, in
Molecular Cloning: A Laboratory Manual, J. Sambrook et al.,
Editors, 2nd Edition, Cold Spring Harbor Laboratory press,
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Cold Spring Harbor, N. Y., 1989 or Current Protocols in
Molecular Biology, F. M. Ausubel et al., Editors, John Wiley
& Sons, Inc., New York and refer, for example, to hybridiza-
tion at 65° C. in hybridization buffer (3.5xSSC, 0.02% Ficoll,
0.02% polyvinylpyrrolidone, 0.02% bovine serum albumin,
2.5 mM NaH,PO, (pH 7), 0.5% SDS, 2 mM EDTA). SSC is
0.15 M sodium chloride/0.15 M sodium citrate, pH 7. After
hybridization, the membrane to which the DNA has been
transferred is washed, for example, in 2xSSC at room tem-
perature and then in 0.1-0.5xSSC/0.1xSDS at temperatures
of up to 68° C.

According to the invention, complementary nucleic acids
have at least 40%, in particular at least 50%, at least 60%, at
least 70%, at least 80%, at least 90% and preferably at least
95%, at least 98% or at least 99%, identical nucleotides.

Nucleic acids coding for tumor-associated antigens may,
according to the invention, be present alone or in combination
with other nucleic acids, in particular heterologous nucleic
acids. In preferred embodiments, a nucleic acid is function-
ally linked to expression control sequences or regulatory
sequences which may be homologous or heterologous with
respect to said nucleic acid. A coding sequence and a regula-
tory sequence are “functionally” linked to one another, if they
are covalently linked to one another in such a way that expres-
sion or transcription of said coding sequence is under the
control or under the influence of said regulatory sequence. If
the coding sequence is to be translated into a functional pro-
tein, then, with a regulatory sequence functionally linked to
said coding sequence, induction of said regulatory sequence
results in transcription of said coding sequence, without caus-
ing a frame shift in the coding sequence or said coding
sequence not being capable of being translated into the
desired protein or peptide.

The term “expression control sequence” or “regulatory
sequence” comprises according to the invention promoters,
enhancers and other control elements which regulate expres-
sion of a gene. In particular embodiments of the invention, the
expression control sequences can be regulated. The exact
structure of regulatory sequences may vary as a function of
the species or cell type, but generally comprises S'untran-
scribed and S'untranslated sequences which are involved in
initiation of transcription and translation, respectively, such
as TATA box, capping sequence, CAAT sequence, and the
like. More specifically, S'untranscribed regulatory sequences
comprise a promoter region which includes a promoter
sequence for transcriptional control of the functionally linked
gene. Regulatory sequences may also comprise enhancer
sequences or upstream activator sequences.

Thus, on the one hand, the tumor-associated antigens illus-
trated herein may be combined with any expression control
sequences and promoters. On the other hand, however, the
promoters of the tumor-associated genetic products illus-
trated herein may, according to the invention, be combined
with any other genes. This allows the selective activity of
these promoters to be utilized.

According to the invention, a nucleic acid may furthermore
be present in combination with another nucleic acid which
codes for a polypeptide controlling secretion of the protein or
polypeptide encoded by said nucleic acid from a host cell.
According to the invention, a nucleic acid may also be present
in combination with another nucleic acid which codes for a
polypeptide causing the encoded protein or polypeptide to be
anchored on the cell membrane of the host cell or compart-
mentalized into particular organelles of said cell.

In a preferred embodiment, a recombinant DNA molecule
is according to the invention a vector, where appropriate with
a promoter, which controls expression of a nucleic acid, for
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example a nucleic acid coding for a tumor-associated antigen
of the invention. The term “vector” is used here in its most
general meaning and comprises any intermediary vehicle for
anucleic acid which enables said nucleic acid, for example, to
be introduced into prokaryotic and/or eukaryotic cells and,
where appropriate, to be integrated into a genome. Vectors of
this kind are preferably replicated and/or expressed in the
cells. An intermediary vehicle may be adapted, for example,
to the use in electroporation, in bombardment with micro-
projectiles, in liposomal administration, in the transfer with
the aid of agrobacteria or in insertion via DNA or RNA
viruses. Vectors comprise plasmids, phagemids, bacterioph-
ages or viral genomes.

The nucleic acids coding for a tumor-associated antigen
identified according to the invention may be used for trans-
fection of host cells. Nucleic acids here mean both recombi-
nant DNA and RNA. Recombinant RNA may be prepared by
in-vitro transcription of a DNA template. Furthermore, it may
be modified by stabilizing sequences, capping and polyade-
nylation prior to application. According to the invention, the
term “host cell” relates to any cell which can be transformed
or transfected with an exogenous nucleic acid. The term “host
cells” comprises according to the invention prokaryotic (e.g.
E. coli) or eukaryotic cells (e.g. dendritic cells, B cells, CHO
cells, COS cells, K562 cells, yeast cells and insect cells).
Particular preference is given to mammalian cells such as
cells from humans, mice, hamsters, pigs, goats, primates. The
cells may be derived from a multiplicity of tissue types and
comprise primary cells and cell lines. Specific examples com-
prise keratinocytes, peripheral blood leukocytes, stem cells of
the bone marrow and embryonic stem cells. In further
embodiments, the host cell is an antigen-presenting cell, in
particular a dendritic cell, monocyte or a macrophage. A
nucleic acid may be present in the host cell in the form of a
single copy or of two or more copies and, in one embodiment,
is expressed in the host cell.

According to the invention, the term “expression” is used
in its most general meaning and comprises the production of
RNA or of RNA and protein. It also comprises partial expres-
sion of nucleic acids. Furthermore, expression may be carried
out transiently or stably. Preferred expression systems in
mammalian cells comprise pcDNA3.1 and pRc/CMV (Invit-
rogen, Carlsbad, Calif.), which contain a selective marker
such as a gene imparting resistance to G418 (and thus
enabling stably transfected cell lines to be selected) and the
enhancer-promoter sequences of cytomegalovirus (CMV).

In those cases of the invention in which an HLA molecule
presents a tumor-associated antigen or a part thereof, an
expression vector may also comprise a nucleic acid sequence
coding for said HLLA molecule. The nucleic acid sequence
coding for the HLA molecule may be present on the same
expression vector as the nucleic acid coding for the tumor-
associated antigen or the part thereof, or both nucleic acids
may be present on different expression vectors. In the latter
case, the two expression vectors may be cotransfected into a
cell. If a host cell expresses neither the tumor-associated
antigen or the part thereof nor the HLA molecule, both
nucleic acids coding therefor are transfected into the cell
either on the same expression vector or on different expres-
sion vectors. [f the cell already expresses the HLA molecule,
only the nucleic acid sequence coding for the tumor-associ-
ated antigen or the part thereof can be transfected into the cell.

The invention also comprises kits for amplification of a
nucleic acid coding for a tumor-associated antigen. Such kits
comprise, for example, a pair of amplification primers which
hybridize to the nucleic acid coding for the tumor-associated
antigen. The primers preferably comprise a sequence of 6-50,
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in particular 10-30, 15-30 and 20-30 contiguous nucleotides
of'the nucleic acid and are nonoverlapping, in order to avoid
the formation of primer dimers. One of the primers will
hybridize to one strand of the nucleic acid coding for the
tumor-associated antigen, and the other primer will hybridize
to the complementary strand in an arrangement which allows
amplification of the nucleic acid coding for the tumor-asso-
ciated antigen.

“Antisense” molecules or “antisense’” nucleic acids may be
used for regulating, in particular reducing, expression of a
nucleic acid. The term “antisense molecule” or “antisense
nucleic acid” refers according to the invention to an oligo-
nucleotide which is an oligoribonucleotide, oligodeoxyribo-
nucleotide, modified oligoribonucleotide or modified oli-
godeoxyribonucleotide and which hybridizes under
physiological conditions to DNA comprising a particular
gene or to mRNA of said gene, thereby inhibiting transcrip-
tion of said gene and/or translation of said mRNA. According
to the invention, the “antisense molecule” also comprises a
construct which contains a nucleic acid or a part thereof in
reverse orientation with respect to its natural promoter. An
antisense transcript of a nucleic acid or of a part thereof may
form a duplex with the naturally occurring mRNA specifying
the enzyme and thus prevent accumulation of or translation of
the mRNA into the active enzyme. Another possibility is the
use of ribozymes for inactivating a nucleic acid. Antisense
oligonucleotides preferred according to the invention have a
sequence of 6-50, in particular 10-30, 15-30 and 20-30, con-
tiguous nucleotides of the target nucleic acid and preferably
are fully complementary to the target nucleic acid or to a part
thereof.

In preferred embodiments, the antisense oligonucleotide
hybridizes with an N-terminal or 5' upstream site such as a
translation initiation site, transcription initiation site or pro-
moter site. In further embodiments, the antisense oligonucle-
otide hybridizes with a 3'untranslated region or mRNA splic-
ing site.

In one embodiment, an oligonucleotide of the invention
consists of ribonucleotides, deoxyribonucleotides or a com-
bination thereof, with the 5' end of one nucleotide and the 3'
end of another nucleotide being linked to one another by a
phosphodiester bond. These oligonucleotides may be synthe-
sized in the conventional manner or produced recombinantly.

In preferred embodiments, an oligonucleotide of the inven-
tion is a “modified” oligonucleotide. Here, the oligonucle-
otide may be modified in very different ways, without impair-
ing its ability to bind its target, in order to increase, for
example, its stability or therapeutic efficacy. According to the
invention, the term “modified oligonucleotide” means an oli-
gonucleotide in which (i) at least two of its nucleotides are
linked to one another by a synthetic internucleoside bond (i.e.
an internucleoside bond which is not a phosphodiester bond)
and/or (i1) a chemical group which is usually not found in
nucleic acids is covalently linked to the oligonucleotide. Pre-
ferred synthetic internucleoside bonds are phosphorothio-
ates, alkyl phosphonates, phosphorodithioates, phosphate
esters, alkyl phosphonothioates, phosphoramidates, carbam-
ates, carbonates, phosphate triesters, acetamidates, car-
boxymethyl esters and peptides.

The term “modified oligonucleotide” also comprises oli-
gonucleotides having a covalently modified base and/or
sugar. “Modified oligonucleotides” comprise, for example,
oligonucleotides with sugar residues which are covalently
bound to low molecular weight organic groups other than a
hydroxyl group at the 3' position and a phosphate group at the
5' position. Modified oligonucleotides may comprise, for



US 9,267,177 B2

21

example, a 2'-O-alkylated ribose residue or another sugar
instead of ribose, such as arabinose.

Preferably, the proteins and polypeptides described
according to the invention have been isolated. The terms
“isolated protein” or “isolated polypeptide” mean that the
protein or polypeptide has been separated from its natural
environment. An isolated protein or polypeptide may be in an
essentially purified state. The term “essentially purified”
means that the protein or polypeptide is essentially free of
other substances with which it is associated in nature or in
vivo.

Such proteins and polypeptides may be used, for example,
in producing antibodies and in an immunological or diagnos-
tic assay or as therapeutics. Proteins and polypeptides
described according to the invention may be isolated from
biological samples such as tissue or cell homogenates and
may also be expressed recombinantly in a multiplicity of pro-
or eukaryotic expression systems.

For the purposes of the present invention, “derivatives” of
a protein or polypeptide or of an amino acid sequence com-
prise amino acid insertion variants, amino acid deletion vari-
ants and/or amino acid substitution variants.

Amino acid insertion variants comprise amino- and/or car-
boxy-terminal fusions and also insertions of single or two or
more amino acids in a particular amino acid sequence. In the
case of amino acid sequence variants having an insertion, one
or more amino acid residues are inserted into a particular site
in an amino acid sequence, although random insertion with
appropriate screening of the resulting product is also possible.
Amino acid deletion variants are characterized by the
removal of one or more amino acids from the sequence.
Amino acid substitution variants are characterized by at least
one residue in the sequence being removed and another resi-
due being inserted in its place. Preference is given to the
modifications being in positions in the amino acid sequence
which are not conserved between homologous proteins or
polypeptides. Preference is given to replacing amino acids
with other ones having similar properties such as hydropho-
bicity, hydrophilicity, electronegativity, volume of the side
chain and the like (conservative substitution). Conservative
substitutions, for example, relate to the exchange of one
amino acid with another amino acid listed below in the same
group as the amino acid to be substituted:

1. small aliphatic, nonpolar or slightly polar residues: Ala,
Ser, Thr (Pro, Gly)

2. negatively charged residues and their amides: Asn, Asp,
Glu, Gln

3. positively charged residues: His, Arg, Lys

4. large aliphatic, nonpolar residues: Met, Leu, Ile, Val
(Cys)

5. large aromatic residues: Phe, Tyr, Trp.

Owing to their particular part in protein architecture, three
residues are shown in brackets. Gly is the only residue with-
out a side chain and thus imparts flexibility to the chain. Pro
has an unusual geometry which greatly restricts the chain.
Cys can form a disulfide bridge.

The amino acid variants described above may be readily
prepared with the aid of known peptide synthesis techniques
such as, for example, by solid phase synthesis (Merrifield,
1964) and similar methods or by recombinant DNA manipu-
lation. Techniques for introducing substitution mutations at
predetermined sites into DNA which has a known or partially
known sequence are well known and comprise M 13 mutagen-
esis, for example. The manipulation of DNA sequences for
preparing proteins having substitutions, insertions or dele-
tions, is described in detail in Sambrook et al. (1989), for
example.
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According to the invention, “derivatives” of proteins or
polypeptides also comprise single or multiple substitutions,
deletions and/or additions of any molecules associated with
the enzyme, such as carbohydrates, lipids and/or proteins or
polypeptides. The term “derivative” also extends to all func-
tional chemical equivalents of said proteins or polypeptides.

According to the invention, a part or fragment of a tumor-
associated antigen has a functional property of the polypep-
tide from which it has been derived. Such functional proper-
ties comprise the interaction with antibodies, the interaction
with other polypeptides or proteins, the selective binding of
nucleic acids and an enzymatic activity. A particular property
is the ability to form a complex with HLA and, where appro-
priate, generate an immune response. This immune response
may be based on stimulating cytotoxic or T helper cells. A
part or fragment of a tumor-associated antigen of the inven-
tion preferably comprises a sequence of at least 6, in particu-
lar at least 8, at least 10, at least 12, at least 15, at least 20, at
least 30 or at least 50, consecutive amino acids of the tumor-
associated antigen. A part or fragment of a tumor-associated
antigen is preferably a part of the tumor-associated antigen
which corresponds to the non-membrane portion, in particu-
lar the extracellular portion of the antigen or is comprised
thereof.

A part or a fragment of a nucleic acid coding for a tumor-
associated antigen relates according to the invention to the
part of the nucleic acid, which codes at least for the tumor-
associated antigen and/or for a part or a fragment of said
tumor-associated antigen, as defined above. Preferably, a part
or fragment of a nucleic acid coding for a tumor-associated
antigen is that part which corresponds to the open reading
frame, in particular as indicated in the sequence listing.

The isolation and identification of genes coding for tumor-
associated antigens also make possible the diagnosis of a
disease characterized by expression of one or more tumor-
associated antigens. These methods comprise determining
one or more nucleic acids which code for a tumor-associated
antigen and/or determining the encoded tumor-associated
antigens and/or peptides derived therefrom. The nucleic acids
may be determined in the conventional manner, including by
polymerase chain reaction or hybridization with a labeled
probe. Tumor-associated antigens or peptides derived there-
from may be determined by screening patient antisera with
respect to recognizing the antigen and/or the peptides. They
may also be determined by screening T cells of the patient for
specificities for the corresponding tumor-associated antigen.

The present invention also enables proteins binding to
tumor-associated antigens described herein to be isolated,
including antibodies and cellular binding partners of said
tumor-associated antigens.

According to the invention, particular embodiments ought
to involve providing “dominant negative” polypeptides
derived from tumor-associated antigens. A dominant negative
polypeptide is an inactive protein variant which, by way of
interacting with the cellular machinery, displaces an active
protein from its interaction with the cellular machinery or
which competes with the active protein, thereby reducing the
effect of said active protein. For example, a dominant nega-
tive receptor which binds to a ligand but does not generate any
signal as response to binding to the ligand can reduce the
biological effect of said ligand. Similarly, a dominant nega-
tive catalytically inactive kinase which usually interacts with
target proteins but does not phosphorylate said target proteins
may reduce phosphorylation of said target proteins as
response to a cellular signal. Similarly, a dominant negative
transcription factor which binds to a promoter site in the
control region of a gene but does not increase transcription of
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said gene may reduce the effect of a normal transcription
factor by occupying promoter binding sites, without increas-
ing transcription.

The result of expression of a dominant negative polypep-
tide in a cell is a reduction in the function of active proteins.
The skilled worker may prepare dominant negative variants
of'a protein, for example, by conventional mutagenesis meth-
ods and by evaluating the dominant negative effect of the
variant polypeptide.

The invention also comprises substances such as polypep-
tides which bind to tumor-associated antigens. Such binding
substances may be used, for example, in screening assays for
detecting tumor-associated antigens and complexes of tumor-
associated antigens with their binding partners and in a puri-
fication of said tumor-associated antigens and of complexes
thereof with their binding partners. Such substances may also
be used for inhibiting the activity of tumor-associated anti-
gens, for example by binding to such antigens.

The invention therefore comprises binding substances
such as, for example, antibodies or antibody fragments,
which are capable of selectively binding to tumor-associated
antigens. Antibodies comprise polyclonal and monoclonal
antibodies which are produced in the conventional manner.

It is known that only a small part of an antibody molecule,
the paratope, is involved in binding of the antibody to its
epitope (cf. Clark, W. R. (1986), The Experimental Founda-
tions of Modern Immunology, Wiley & Sons, Inc., New York;
Roitt, 1. (1991), Essential Immunology, 7th Edition, Black-
well Scientific Publications, Oxford). The pFc' and Fe regions
are, for example, effectors of the complement cascade but are
not involved in antigen binding. An antibody from which the
pFc' region has been enzymatically removed or which has
been produced without the pFc' region, referred to as F(ab'),
fragment, carries both antigen binding sites of a complete
antibody. Similarly, an antibody from which the Fc region has
been enzymatically removed or which has been produced
without said Fc region, referred to Fab fragment, carries one
antigen binding site of an intact antibody molecule. Further-
more, Fab fragments consist of a covalently bound light chain
of an antibody and part of the heavy chain of said antibody,
referred to as Fd. The Fd fragments are the main determinants
of antibody specificity (a single Fd fragment can be associ-
ated with up to ten different light chains, without altering the
specificity of the antibody) and Fd fragments, when isolated,
retain the ability to bind to an epitope.

Located within the antigen-binding part of an antibody are
complementary-determining regions (CDRs) which interact
directly with the antigen epitope and framework regions
(FRs) which maintain the tertiary structure of the paratope.
Both the Fd fragment of the heavy chain and the light chain of
IgG immunoglobulins contain four framework regions (FR1
to FR4) which are separated in each case by three comple-
mentary-determining regions (CDR1 to CDR3). The CDRs
and, in particular, the CDR3 regions and, still more particu-
larly, the CDR3 region of the heavy chain are responsible to a
large extent for antibody specificity.

Non-CDR regions of a mammalian antibody are known to
be able to be replaced by similar regions of antibodies with
the same or a different specificity, with the specificity for the
epitope of the original antibody being retained. This made
possible the development of “humanized” antibodies in
which nonhuman CDRs are covalently linked to human FR
and/or Fc/pFc' regions to produce a functional antibody.

WO 92/04381 for example, describes production and use
ofhumanized murine RSV antibodies in which at least part of
the murine FR regions have been replaced with FR regions of
a human origin. Antibodies of this kind, including fragments
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of intact antibodies with antigen-binding capability, are often
referred to as “chimeric” antibodies.

The invention also provides F(ab'),, Fab, Fv, and Fd frag-
ments of antibodies, chimeric antibodies, in which the Fc
and/or FR and/or CDR1 and/or CDR2 and/or light chain-
CDR3 regions have been replaced with homologous human
or nonhuman sequences, chimeric F(ab'),-fragment antibod-
ies in which the FR and/or CDR1 and/or CDR2 and/or light
chain-CDR3 regions have been replaced with homologous
human or nonhuman sequences, chimeric Fab-fragment anti-
bodies in which the FR and/or CDR1 and/or CDR2 and/or
light chain-CDR3 regions have been replaced with homolo-
gous human or nonhuman sequences, and chimeric Fd-frag-
ment antibodies in which the FR and/or CDR1 and/or CDR2
regions have been replaced with homologous human or non-
human sequences. The invention also comprises “single-
chain” antibodies.

Preferably, an antibody used according to the invention is
directed against one of the sequences according to SEQ ID
NOs: 2,6,10,14,18,22,26,30,34,38, 42, 46, 50, 54, 58, 62,
66,70,74,78,82,86,90,94,98,102,106,110,114,118,122,
126, 130, 134, 138, 142, 146, 150, 154, 158, 162, 166, 170,
174, 176, 180, 184, 188, 192, 196, 200, 204, 208, 212, 216,
220, 224, 228, 232, 236, 240, 244, 248, 252, 256, 260, 264,
268,270,272,274,276,278, 28010308, 310 of the sequence
listing, a part or derivative thereof, in particular a sequence
according to SEQ ID NOs: 281 to 308 of the sequence listing
and/or may be obtained by immunization using these pep-
tides.

The invention also comprises polypeptides which bind spe-
cifically to tumor-associated antigens. Polypeptide binding
substances of this kind may be provided, for example, by
degenerate peptide libraries which may be prepared simply in
solution inan immobilized form or as phage-display libraries.
It is likewise possible to prepare combinatorial libraries of
peptides with one or more amino acids. Libraries of peptoids
and nonpeptidic synthetic residues may also be prepared.

Phage display may be particularly effective in identifying
binding peptides of the invention. In this connection, for
example, a phage library is prepared (using, for example, the
M13, fd or lambda phages) which presents inserts of from 4 to
about 80 amino acid residues in length. Phages are then
selected which carry inserts which bind to the tumor-associ-
ated antigen. This process may be repeated via two or more
cycles of a reselection of phages binding to the tumor-asso-
ciated antigen. Repeated rounds result in a concentration of
phages carrying particular sequences. An analysis of DNA
sequences may be carried out in order to identify the
sequences of the expressed polypeptides. The smallest linear
portion of the sequence binding to the tumor-associated anti-
gen may be determined. The “two-hybrid system” of yeast
may also be used for identifying polypeptides which bind to
a tumor-associated antigen. Tumor-associated antigens
described according to the invention or fragments thereof
may be used for screening peptide libraries, including phage-
display libraries, in order to identify and select peptide bind-
ing partners of the tumor-associated antigens. Such mol-
ecules may be used, for example, for screening assays,
purification protocols, for interference with the function of
the tumor-associated antigen and for other purposes known to
the skilled worker.

The antibodies described above and other binding mol-
ecules may be used, for example, for identitying tissue which
expresses a tumor-associated antigen. Antibodies may also be
coupled to specific diagnostic substances for displaying cells
and tissues expressing tumor-associated antigens. They may
also be coupled to therapeutically useful substances. Diag-
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nostic substances comprise, in a nonlimiting manner, barium
sulfate, iocetamic acid, iopanoic acid, calcium ipodate,
sodium diatrizoate, meglumine diatrizoate, metrizamide,
sodium tyropanoate and radio diagnostic, including positron
emitters such as fluorine-18 and carbon-11, gamma emitters
such as iodine-123, technetium-99, iodine-131 and indium-
111, nuclides for nuclear magnetic resonance, such as fluo-
rine and gadolinium. According to the invention, the term
“therapeutically useful substance” means any therapeutic
molecule which, as desired, is selectively guided to a cell
which expresses one or more tumor-associated antigens,
including anticancer agents, radioactive iodine-labeled com-
pounds, toxins, cytostatic or cytolytic drugs, etc. Anticancer
agents comprise, for example, aminoglutethimide, azathio-
prine, bleomycin sulfate, busulfan, carmustine, chlorambucil,
cisplatin, cyclophosphamide, cyclosporine, cytarabidine,
dacarbazine, dactinomycin, daunorubin, doxorubicin, taxol,
etoposide, fluorouracil, interferon-a, lomustine, mercaptopu-
rine, methotrexate, mitotane, procarbazine HCI, thioguanine,
vinblastine sulfate and vincristine sulfate. Other anticancer
agents are described, for example, in Goodman and Gilman,
“The Pharmacological Basis of Therapeutics”, 8th Edition,
1990, McGraw-Hill, Inc., in particular Chapter 52 (Antine-
oplastic Agents (Paul Calabresi and Bruce A. Chabner). Tox-
ins may be proteins such as pokeweed antiviral protein, chol-
era toxin, pertussis toxin, ricin, gelonin, abrin, diphtheria
exotoxin or Pseudomonas exotoxin. Toxin residues may also
be high energy-emitting radionuclides such as cobalt-60.

The term “patient” means according to the invention a
human being, a nonhuman primate or another animal, in
particular a mammal such as a cow, horse, pig, sheep, goat,
dog, cat or a rodent such as a mouse and rat. In a particularly
preferred embodiment, the patient is a human being.

According to the invention, the term “disease” refers to any
pathological state in which tumor-associated antigens are
expressed or abnormally expressed. “Abnormal expression”
means according to the invention that expression is altered,
preferably increased, compared to the state in a healthy indi-
vidual. An increase in expression refers to an increase by at
least 10%, in particular at least 20%, at least 50% or at least
100%. In one embodiment, the tumor-associated antigen is
expressed only in tissue of a diseased individual, while
expression in a healthy individual is repressed. One example
of'such a disease is cancer, in particular seminomas, melano-
mas, teratomas, gliomas, colon cancer, rectal cancer, kidney
cancer, breast cancer, prostate cancer, cancer of the uterus,
ovarian cancer, endometrial cancer, cancer of the esophagus,
blood cancer, liver cancer, pancreatic cancer, skin cancer,
brain cancer and lung cancer, lymphomas, and neuroblasto-
mas. Examples for this are lung tumor, breast tumor, prostate
tumor, colon tumor, renal cell carcinoma, cervical carcinoma,
colon carcinoma and mamma carcinoma or metastases of the
above cancer types or tumors.

According to the invention, a biological sample may be a
tissue sample and/or a cellular sample and may be obtained in
the conventional manner such as by tissue biopsy, including
punch biopsy, and by taking blood, bronchial aspirate, urine,
feces or other body fluids, for use in the various methods
described herein.

According to the invention, the term “immunoreactive
cell” means a cell which can mature into an immune cell (such
as B cell, T helper cell, or cytolytic T cell) with suitable
stimulation. Immunoreactive cells comprise CD34* hemato-
poietic stem cells, immature and mature T cells and immature
and mature B cells. If production of cytolytic or T helper cells
recognizing a tumor-associated antigen is desired, the immu-
noreactive cell is contacted with a cell expressing a tumor-
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associated antigen under conditions which favor production,
differentiation and/or selection of cytolytic T cells and of T
helper cells. The differentiation of T cell precursors into a
cytolytic T cell, when exposed to an antigen, is similar to
clonal selection of the immune system.

Some therapeutic methods are based on a reaction of the
immune system of a patient, which results in a lysis of anti-
gen-presenting cells such as cancer cells which present one or
more tumor-associated antigens. In this connection, for
example autologous cytotoxic T lymphocytes specific for a
complex of a tumor-associated antigen and an MHC molecule
are administered to a patient having a cellular abnormality.
The production of such cytotoxic T lymphocytes in vitro is
known. An example of a method of differentiating T cells can
be found in WO-A-96/33265. Generally, a sample containing
cells such as blood cells is taken from the patient and the cells
are contacted with a cell which presents the complex and
which can cause propagation of cytotoxic T lymphocytes
(e.g. dendritic cells). The target cell may be a transfected cell
such as a COS cell. These transfected cells present the desired
complex on their surface and, when contacted with cytotoxic
T lymphocytes, stimulate propagation of the latter. The
clonally expanded autologous cytotoxic T lymphocytes are
then administered to the patient.

In another method of selecting antigen-specific cytotoxic T
lymphocytes, fluorogenic tetramers of MHC class I molecule/
peptide complexes are used for detecting specific clones of
cytotoxic T lymphocytes (Altman et al., Science 274:94-96,
1996; Dunbar et al., Curr. Biol. 8:413-416, 1998). Soluble
MHC class I molecules are folded in vitro in the presence of
[, microglobulin and a peptide antigen binding to said class |
molecule. The MHC/peptide complexes are purified and then
labeled with biotin. Tetramers are formed by mixing the bioti-
nylated peptide-MHC complexes with labeled avidin (e.g.
phycoerythrin) in a molar ratio of 4:1. Tetramers are then
contacted with cytotoxic T lymphocytes such as peripheral
blood or lymph nodes. The tetramers bind to cytotoxic T
lymphocytes which recognize the peptide antigen/MHC class
I complex. Cells which are bound to the tetramers may be
sorted by fluorescence-controlled cell sorting to isolate reac-
tive cytotoxic T lymphocytes. The isolated cytotoxic T lym-
phocytes may then be propagated in vitro.

In a therapeutic method referred to as adoptive transfer
(Greenberg, J. Immunol. 136(5):1917, 1986; Riddel et al.,
Science 257:238, 1992; Lynch et al., Fur J Immunol.
21:1403-1410, 1991; Kast et al., Cell 59:603-614, 1989),
cells presenting the desired complex (e.g. dendritic cells) are
combined with cytotoxic T lymphocytes of the patient to be
treated, resulting in a propagation of specific cytotoxic T
lymphocytes. The propagated cytotoxic T lymphocytes are
then administered to a patient having a cellular anomaly
characterized by particular abnormal cells presenting the spe-
cific complex. The cytotoxic T lymphocytes then lyse the
abnormal cells, thereby achieving a desired therapeutic
effect.

Often, of the T cell repertoire of a patient, only T cells with
low affinity for a specific complex of this kind can be propa-
gated, since those with high affinity have been extinguished
due to development of tolerance. An alternative here may be
a transfer of the T cell receptor itself. For this too, cells
presenting the desired complex (e.g. dendritic cells) are com-
bined with cytotoxic T lymphocytes of healthy individuals.
This results in propagation of specific cytotoxic T lympho-
cytes with high affinity if the donor had no previous contact
with the specific complex. The high affinity T cell receptor of
these propagated specific T lymphocytes is cloned and can be
transduced via gene transfer, for example using retroviral
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vectors, into T cells of other patients, as desired. Adoptive
transfer is then carried out using these genetically altered T
lymphocytes (Stanislawski et al., Nat Immunol. 2:962-70,
2001; Kessels et al., Nat Immunol. 2:957-61, 2001).

The therapeutic aspects above start out from the fact that at
least some of the abnormal cells of the patient present a
complex of a tumor-associated antigen and an HLA mol-
ecule. Such cells may be identified in a manner known per se.
As soon as cells presenting the complex have been identified,
they may be combined with a sample from the patient, which
contains cytotoxic T lymphocytes. If the cytotoxic T lympho-
cytes lyse the cells presenting the complex, it can be assumed
that a tumor-associated antigen is presented.

Adoptive transfer is not the only form of therapy which can
be applied according to the invention. Cytotoxic T lympho-
cytes may also be generated in vivo in a manner known per se.
One method uses nonproliferative cells expressing the com-
plex. The cells used here will be those which usually express
the complex, such as irradiated tumor cells or cells trans-
fected with one or both genes necessary for presentation of
the complex (i.e. the antigenic peptide and the presenting
HLA molecule). Various cell types may be used. Further-
more, it is possible to use vectors which carry one or both of
the genes of interest. Particular preference is given to viral or
bacterial vectors. For example, nucleic acids coding for a
tumor-associated antigen or for a part thereof may be func-
tionally linked to promoter and enhancer sequences which
control expression of said tumor-associated antigen or a frag-
ment thereof in particular tissues or cell types. The nucleic
acid may be incorporated into an expression vector. Expres-
sion vectors may be nonmodified extrachromosomal nucleic
acids, plasmids or viral genomes into which exogenous
nucleic acids may be inserted. Nucleic acids coding for a
tumor-associated antigen may also be inserted into a retrovi-
ral genome, thereby enabling the nucleic acid to be integrated
into the genome of the target tissue or target cell. In these
systems, a microorganism such as vaccinia virus, pox virus,
Herpes simplex virus, retrovirus or adenovirus carries the
gene of interest and de facto “infects” host cells. Another
preferred form is the introduction of the tumor-associated
antigen in the form of recombinant RNA which may be intro-
duced into cells by liposomal transfer or by electroporation,
for example. The resulting cells present the complex of inter-
est and are recognized by autologous cytotoxic T lympho-
cytes which then propagate.

A similar effect can be achieved by combining the tumor-
associated antigen or a fragment thereof with an adjuvant in
order to make incorporation into antigen-presenting cells in
vivo possible. The tumor-associated antigen or a fragment
thereof may be represented as protein, as DNA (e.g. within a
vector) or as RNA. The tumor-associated antigen is processed
to produce a peptide partner for the HLA molecule, while a
fragment thereof may be presented without the need for fur-
ther processing. The latter is the case in particular, if these can
bind to HLA molecules. Preference is given to administration
forms in which the complete antigen is processed in vivo by
a dendritic cell, since this may also produce T helper cell
responses which are needed for an effective immune response
(Ossendorp et al., Immunol Lett. 74:75-9, 2000; Ossendorp et
al., J. Exp. Med. 187:693-702, 1998). In general, it is possible
to administer an effective amount of the tumor-associated
antigen to a patient by intradermal injection, for example.
However, injection may also be carried out intranodally into
alymph node (Maloy etal., Proc Natl Acad Sci USA 98:3299-
303, 2001). It may also be carried out in combination with
reagents which facilitate uptake into dendritic cells. Preferred
tumor-associated antigens comprise those which react with
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allogenic cancer antisera or with T cells of many cancer
patients. Of particular interest, however, are those against
which no spontaneous immune responses pre-exist. Evi-
dently, it is possible to induce against these immune
responses which can lyse tumors (Keogh et al., J. Immunol.
167:787-96, 2001; Appella et al., Biomed Pept Proteins
Nucleic Acids 1:177-84, 1995; Wentworth et al., Mol Immu-
nol. 32:603-12, 1995).

The pharmaceutical compositions described according to
the invention may also be used as vaccines for immunization.
According to the invention, the terms “immunization” or
“vaccination” mean an increase in or activation of an immune
response to an antigen. It is possible to use animal models for
testing an immunizing effect on cancer by using a tumor-
associated antigen or a nucleic acid coding therefor. For
example, human cancer cells may be introduced into a mouse
to generate a tumor, and one or more nucleic acids coding for
tumor-associated antigens may be administered. The effect
on the cancer cells (for example reduction in tumor size) may
be measured as a measure for the effectiveness of an immu-
nization by the nucleic acid.

As part of the composition for an immunization, one or
more tumor-associated antigens or stimulating fragments
thereof are administered together with one or more adjuvants
for inducing an immune response or for increasing an
immune response. An adjuvant is a substance which is incor-
porated into the antigen or administered together with the
latter and which enhances the immune response. Adjuvants
may enhance the immune response by providing an antigen
reservoir (extracellularly or in macrophages), activating mac-
rophages and stimulating particular lymphocytes. Adjuvants
are known and comprise in a nonlimiting way monophospho-
ryl lipid A (MPL, SmithKline Beecham), saponin such as
QS21 (SmithKline Beecham), DQS21 (SmithKline Bee-
cham; WO 96/33739), QS7, QS17, QS18 and QS-L1 (So et
al., Mol. Cells 7:178-186, 1997), incomplete Freund’s adju-
vant, complete Freund’s adjuvant, vitamin E, montanide,
alum, CpG oligonucleotides (cf. Krieg et al., Nature 374:546-
9, 1995) and various water-in-oil emulsions prepared from
biologically degradable oils such as squalene and/or toco-
pherol. Preferably, the peptides are administered in a mixture
with DQS21/MPL. The ratio of DQS21 to MPL is typically
about 1:10 to 10:1, preferably about 1:5 to 5:1 and in particu-
lar about 1:1. For administration to humans, a vaccine formu-
lation typically contains DQS21 and MPL in a range from
about 1 pg to about 100 ng.

Other substances which stimulate an immune response of
the patient may also be administered. It is possible, for
example, to use cytokines in a vaccination, owing to their
regulatory properties on lymphocytes. Such cytokines com-
prise, for example, interleukin-12 (IL-12) which was shown
to increase the protective actions of vaccines (cf. Science
268:1432-1434, 1995), GM-CSF and 1L-18.

There are a number of compounds which enhance an
immune response and which therefore may be used in a
vaccination. Said compounds comprise costimulating mol-
ecules provided in the form of proteins or nucleic acids.
Examples of such costimulating molecules are B7-1 and B7-2
(CD80 and CD86, respectively) which are expressed on den-
dritic cells (DC) and interact with the CD28 molecule
expressed on the T cells. This interaction provides a costimu-
lation (signal 2) for an antigen/MHC/TCR-stimulated (signal
1) T cell, thereby enhancing propagation of said T cell and the
effector function. B7 also interacts with CTLLA4 (CD152) on
T cells, and studies involving CTLLA4 and B7 ligands dem-
onstrate that B7-CTLA4 interaction can enhance antitumor
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immunity and CTL propagation (Zheng, P. et al., Proc. Natl.
Acad. Sci. USA 95(11):6284-6289 (1998)).

B7 is typically not expressed on tumor cells so that these
are not effective antigen-presenting cells (APCs) for T cells.
Induction of B7 expression would enable tumor cells to
stimulate more effectively propagation of cytotoxic T lym-
phocytes and an effector function. Costimulation by a com-
bination of B7/IL.-6/IL.-12 revealed induction of IFN-gamma
and Thl-cytokine profile in a T cell population, resulting in
further enhanced T cell activity (Gajewski et al., J. Immunol.
154:5637-5648 (1995)).

A complete activation of cytotoxic T lymphocytes and a
complete effector function require an involvement of T helper
cells via interaction between the CD40 ligand on said T helper
cells and the CD40 molecule expressed by dendritic cells
(Ridge et al., Nature 393:474 (1998), Bennett et al., Nature
393:478 (1998), Schonberger et al., Nature 393:480 (1998)).
The mechanism of this costimulating signal probably relates
to the increase in B7 production and associated 1L-6/11.-12
production by said dendritic cells (antigen-presenting cells).
CD40-CDA40L interaction thus complements the interaction
of signal 1 (antigen/MHC-TCR) and signal 2 (B7-CD28).

The use of anti-CD40 antibodies for stimulating dendritic
cells would be expected to directly enhance a response to
tumor antigens which are usually outside the range of an
inflammatory response or which are presented by nonprofes-
sional antigen-presenting cells (tumor cells). In these situa-
tions, T helper and B7-costimulating signals are not provided.
This mechanism could be used in connection with therapies
based on antigen-pulsed dendritic cells or in situations in
which T helper epitopes have not been defined in known TRA
precursors.

The invention also provides for administration of nucleic
acids, polypeptides or peptides. Polypeptides and peptides
may be administered in a manner known per se. In one
embodiment, nucleic acids are administered by ex vivo meth-
ods, i.e. by removing cells from a patient, genetic modifica-
tion of said cells in order to incorporate a tumor-associated
antigen and reintroduction of the altered cells into the patient.
This generally comprises introducing a functional copy of a
gene into the cells of a patient in vitro and reintroducing the
genetically altered cells into the patient. The functional copy
of the gene is under the functional control of regulatory ele-
ments which allow the gene to be expressed in the genetically
altered cells. Transfection and transduction methods are
known to the skilled worker. The invention also provides for
administering nucleic acids in vivo by using vectors such as
viruses and target-controlled liposomes.

In a preferred embodiment, a viral vector for administering
a nucleic acid coding for a tumor-associated antigen is
selected from the group consisting of adenoviruses, adeno-
associated viruses, pox viruses, including vaccinia virus and
attenuated pox viruses, Semliki Forest virus, retroviruses,
Sindbis virus and Ty virus-like particles. Particular prefer-
ence is given to adenoviruses and retroviruses. The retrovi-
ruses are typically replication-deficient (i.e. they are inca-
pable of generating infectious particles).

Various methods may be used in order to introduce accord-
ing to the invention nucleic acids into cells in vitro or in vivo.
Methods of this kind comprise transfection of nucleic acid
CaPOQ, precipitates, transfection of nucleic acids associated
with DEAE, transfection or infection with the above viruses
carrying the nucleic acids of interest, liposome-mediated
transfection, and the like. In particular embodiments, prefer-
ence is given to directing the nucleic acid to particular cells. In
such embodiments, a carrier used for administering a nucleic
acid to a cell (e.g. a retrovirus or a liposome) may have a
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bound target control molecule. For example, a molecule such
as an antibody specific for a surface membrane protein on the
target cell or a ligand for a receptor on the target cell may be
incorporated into or attached to the nucleic acid carrier. Pre-
ferred antibodies comprise antibodies which bind selectively
atumor-associated antigen. If administration of a nucleic acid
via liposomes is desired, proteins binding to a surface mem-
brane protein associated with endocytosis may be incorpo-
rated into the liposome formulation in order to make target
control and/or uptake possible. Such proteins comprise
capsid proteins or fragments thereof which are specific for a
particular cell type, antibodies to proteins which are internal-
ized, proteins addressing an intracellular site, and the like.

The therapeutic compositions of the invention may be
administered in pharmaceutically compatible preparations.
Such preparations may usually contain pharmaceutically
compatible concentrations of salts, buffer substances, preser-
vatives, carriers, supplementing immunity-enhancing sub-
stances such as adjuvants (e.g. CpG oligonucleotides) and
cytokines and, where appropriate, other therapeutically active
compounds.

The therapeutically active compounds of the invention
may be administered via any conventional route, including by
injection or infusion. The administration may be carried out,
for example, orally, intravenously, intraperitonealy, intramus-
cularly, subcutaneously or transdermally. Preferably, anti-
bodies are therapeutically administered by way of a lung
aerosol. Antisense nucleic acids are preferably administered
by slow intravenous administration.

The compositions of the invention are administered in
effective amounts. An “effective amount” refers to the
amount which achieves a desired reaction or a desired effect
alone or together with further doses. In the case of treatment
of a particular disease or of a particular condition character-
ized by expression of one or more tumor-associated antigens,
the desired reaction relates to inhibition of the course of the
disease. This comprises slowing down the progress of the
disease and, in particular, interrupting the progress of the
disease. The desired reaction in a treatment of a disease or of
a condition may also be delay of the onset or a prevention of
the onset of said disease or said condition.

An effective amount of a composition of the invention will
depend on the condition to be treated, the severeness of the
disease, the individual parameters of the patient, including
age, physiological condition, size and weight, the duration of
treatment, the type of an accompanying therapy (if present),
the specific route of administration and similar factors.

The pharmaceutical compositions of the invention are pref-
erably sterile and contain an effective amount of the thera-
peutically active substance to generate the desired reaction or
the desired effect.

The doses administered of the compositions of the inven-
tion may depend on various parameters such as the type of
administration, the condition of the patient, the desired period
of administration, etc. In the case that a reaction in a patient is
insufficient with an initial dose, higher doses (or effectively
higher doses achieved by a different, more localized route of
administration) may be used.

Generally, doses of the tumor-associated antigen of from 1
ng to 1 mg, preferably from 10 ng to 100 pg, are formulated
and administered for a treatment or for generating or increas-
ing an immune response. If the administration of nucleic
acids (DNA and RNA) coding for tumor-associated antigens
is desired, doses of from 1 ng to 0.1 mg are formulated and
administered.

The pharmaceutical compositions of the invention are gen-
erally administered in pharmaceutically compatible amounts
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and in pharmaceutically compatible compositions. The term
“pharmaceutically compatible” refers to a nontoxic material
which does not interact with the action of the active compo-
nent of the pharmaceutical composition. Preparations of this
kind may usually contain salts, buffer substances, preserva-
tives, carriers and, where appropriate, other therapeutically
active compounds. When used in medicine, the salts should
be pharmaceutically compatible. However, salts which are
not pharmaceutically compatible may be used for preparing
pharmaceutically compatible salts and are included in the
invention. Pharmacologically and pharmaceutically compat-
ible salts of this kind comprise in a nonlimiting way those
prepared from the following acids: hydrochloric, hydrobro-
mic, sulfuric, nitric, phosphoric, maleic, acetic, salicylic, cit-
ric, formic, malonic, succinic acids, and the like. Pharmaceu-
tically compatible salts may also be prepared as alkali metal
salts or alkaline earth metal salts, such as sodium salts, potas-
sium salts or calcium salts.

A pharmaceutical composition of the invention may com-
prise a pharmaceutically compatible carrier. According to the
invention, the term “pharmaceutically compatible carrier”
refers to one or more compatible solid or liquid fillers, dilu-
ents or encapsulating substances, which are suitable for
administration to humans. The term “carrier” refers to an
organic or inorganic component, of a natural or synthetic
nature, in which the active component is combined in order to
facilitate application. The components of the pharmaceutical
composition of the invention are usually such that no inter-
action occurs which substantially impairs the desired phar-
maceutical efficacy.

The pharmaceutical compositions of the invention may
contain suitable buffer substances such as acetic acid in a salt,
citric acid in a salt, boric acid in a salt and phosphoric acid in
a salt.

The pharmaceutical compositions may, where appropriate,
also contain suitable preservatives such as benzalkonium
chloride, chlorobutanol, paraben and thimerosal.

The pharmaceutical compositions are usually providedin a
uniform dosage form and may be prepared in a manner known
per se. Pharmaceutical compositions of the invention may be
in the form of capsules, tablets, lozenges, solutions, suspen-
sions, syrups, elixir or in the form of an emulsion, for
example.

Compositions suitable for parenteral administration usu-
ally comprise a sterile aqueous or nonaqueous preparation of
the active compound, which is preferably isotonic to the
blood of the recipient. Examples of compatible carriers and
solvents are Ringer solution and isotonic sodium chloride
solution. In addition, usually sterile, fixed oils are used as
solution or suspension medium.

The present invention is described in detail by the figures
and examples below, which are used only for illustration
purposes and are not meant to be limiting. Owing to the
description and the examples, further embodiments which are
likewise included in the invention are accessible to the skilled
worker.

EXAMPLES
Materials and Methods

The terms “in silico” and “electronic” refer solely to the
utilization of methods based on databases, which may also be
used to simulate laboratory experimental processes.

Unless expressly defined otherwise, all other terms and
expressions are used so as to be understood by the skilled
worker. The techniques and methods mentioned are carried

10

15

20

25

30

35

40

45

50

55

60

65

32

out in a manner known per se and are described, for example,
in Sambrook et al., Molecular Cloning: A Laboratory
Manual, 2nd edition (1989), Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N.Y. All methods including the
use of kits and reagents are carried out according to the
manufacturers’ information.

Example 1

Data Mining-Based Strategy for Identifying
Tumor-Associated Antigens

According to the invention, public human protein and
nucleic acid databases were screened with regard to cancer-
specific antigens accessible on the cell surface. The definition
of'the screening criteria required therefor, together with high
throughput methods for analyzing, if possible, all proteins,
formed the central component of this strategy.

The starting point consisted of the potential genes, pre-
dicted mainly by the human genome project, which have been
deposited as solely exemplary protein (XP) or mRNA (XM)
entries in the RefSeq database (Pruitt et al., Trends Genet.
January; 16(1):44-47, 2000) of the National Center for Bio-
technology Information (NCBI). In another approach, the
validated protein entries (NP) and, respectively, the corre-
sponding mRNAs (NM) of the same database were also ana-
lyzed in the same manner. Following the fundamental prin-
ciple of (hypothetical) gene—=mRNA—protein, the proteins
were first studied for the presence of transmembrane domains
by combining a plurality of prediction programs for protein
analysis. A total of 19 544 entries of the human XP fraction of
the RefSeq database were analyzed, with 2025 hypothetical
proteins satisfying said screening criteria. The human NP
fraction provided a total of 19 110 entries with a proportion of
4634 filtered proteins.

The corresponding mRNA of each of these 2025 and 4634
proteins, respectively, was then subjected to a homology
search in the EST database (Boguski et al., Nat. Gener. 4(4):
332-333, 1993) of the NCBI with the aid of the BLAST
algorithm (Altschul et al., Nucleic Acids Res. 25:3389-3402,
1997). The screening criteria in this search were set to strin-
gent. A total of 1270 hypothetic nRNAs scored at least one
hit in the EST database, with the number of hits exceeding
1000 in some cases.

Subsequently, the tissue-specific origin of the underlying
c¢DNA library as well as the name of the library were deter-
mined for each of these valid hits. The tissues resulting there-
from were divided into 4 different groups ranging from dis-
pensable organs (group 3) to absolutely essential organs
(group 0). Another group, group 4, consisted of any samples
obtained from cancer tissue. The distribution of hits to the five
groups was recorded in a table which was sorted according to
the best ratio of the sum of groups 3 and 4 to the sum of groups
0-2. Those mRNAs whose EST hits originated exclusively
from cancer tissue reached a top position, followed by those
which can additionally be found also in tissues of dispensable
organs of group 3.

Since the transcripts determined in the first approach and
the corresponding proteins are firstly hypothetic constructs,
further screening criteria were used with the intention to
prove the real existence of the mRNAs and consequently also
of the proteins. For this purpose, each mRNA was compared
to the predicted gene locus. Only those transcripts which have
at least one splicing process, i.e. which spread over at least 2
exons, were used for more detailed analyses.

Sequential application of all the filters mentioned led to the
tumor-associated antigens of the invention which can be con-
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sidered extracellularly accessible, owing to a predicted trans-
membrane domain and the topology related thereto. The
expression profile derived from the EST data indicates, in all
cases, cancer-specific expression which may at most extend
only to dispensable organs.

Example 2

Strategy of Validating the Tumor-Associated
Antigens Identified by in Silico Analysis

In order to utilize the targets for immunotherapeutic pur-
poses (antibody therapy by means of monoclonal antibodies,
vaccination,  T-cell  receptor-mediated  therapeutic
approaches; cf. EP-B-0879 282) or other targeted approaches
(small compounds, siRNA etc.) in cancer therapy as well as
for diagnostic problems, the validation of the targets identi-
fied according to the invention is of central importance. In this
connection, validation is carried out by expression analysis at
both RNA and protein levels.

1. Examination of RNA Expression.

The identified tumor antigens are first validated with the
aid of RNA which is obtained from various tissues or from
tissue-specific cell lines. Since the differential expression
pattern of healthy tissue in comparison with tumor tissue is of
decisive importance for the subsequent therapeutic applica-
tion, the target genes are preferably characterized with the aid
of these tissue samples.

Total RNA is isolated from native tissue samples or from
tumor cell lines by standard methods of molecular biology.
Said isolation may be carried out, for example, with the aid of
the RNeasy Maxi kit (Qiagen, Cat. No. 75162) according to
the manufacturer’s instructions. This isolation method is
based on the use of chaotropic reagent guanidinium isothio-
cyanate. Alternatively, acidic phenol can be used for isolation
(Chomczynski & Sacchi, Anal. Biochem. 162: 156-159,
1987). After the tissue has been worked up by means of
guanidinium isothiocyanate, RNA is extracted with acidic
phenol, subsequently precipitated with isopropanol and taken
up in DEPC-treated water.

2-4 ng of the RNA isolated in this way are subsequently
transcribed into cDNA, for example by means of Superscript
II (Invitrogen) according to the manufacturer’s protocol.
c¢DNA synthesis is primed with the aid of random hexamers
(e.g. Roche Diagnostics) according to standard protocols of
the relevant manufacturer. For quality control, the cDNAs are
amplified over 30 cycles, using primers specific for the p53
gene which is expressed only lowly. Only p53-positive cDNA
samples will be used for the subsequent reaction steps.

The targets are analyzed in detail by carrying out an expres-
sion analysis by means of PCR or quantitative PCR (qPCR)
on the basis of a cDNA archive which has been isolated from
various normal and tumor tissues and from tumor cell lines.
For this purpose, 0.5 pl of cDNA of the above reaction mix-
ture is amplified by a DNA polymerase (e.g. 1 U of HotStar-
Taq DNA polymerase, Qiagen) according to the protocols of
the particular manufacturer (total volume of'the reaction mix-
ture: 25-50 pl). Aside from said polymerase, the amplification
mixture comprises 0.3 mM dNTPs, reaction buffer (final con-
centration 1x, depending on the manufacturer of the DNA
polymerase) and in each case 0.3 mM gene-specific forward
and reverse primers.

The specific primers of the target gene are, as far as pos-
sible, selected in such a way that they are located in two
different exons so that genomic contaminations do not lead to
false-positive results. In a non-quantitative end point PCR,
the cDNA is typically incubated at 95° C. for 15 minutes in
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order to denature the DNA and to activate the Hot-Start
enzyme. Subsequently the DNA is amplified over 35 cycles (1
min at 95° C., 1 min at the primer-specific hybridization
temperature (approx. 55-65° C.), 1 min at 72° C. to elongate
the amplicons). Subsequently, 10 pl of the PCR mixture are
applied to agarose gels and fractionated in the electric field.
The DNA is made visible in the gels by staining with ethidium
bromide and the PCR result is documented by way of a
photograph.

As an alternative to conventional PCR, expression of a
target gene may also be analyzed by quantitative real time
PCR. Meanwhile various analytical systems are available for
this analysis, of which the best known ones are the ABI
PRISM sequence detection system (TagMan, Applied Bio-
systems), the iCycler (Biorad) and the Light cycler (Roche
Diagnostics). As described above, a specific PCR mixture is
subjected to a run in the real time instruments. By adding a
DNA-intercalating dye (e.g. ethidium bromide, CybrGreen),
the newly synthesized DNA is made visible by specific light
excitation (according to the dye manufacturers’ information).
A multiplicity of points measured during amplification
enables the entire process to be monitored and the nucleic
acid concentration of the target gene to be determined quan-
titatively. The PCR mixture is normalized by measuring a
housekeeping gene (e.g. 18S RNA, p-actin). Alternative strat-
egies via fluorescently labeled DNA probes likewise allow
quantitative determination of the target gene of a specific
tissue sample (see TagMan applications from Applied Bio-
systems).

2. Cloning.

The complete target gene which is required for further
characterization of the tumor antigen is cloned according to
common molecular-biological methods (e.g. in “Current Pro-
tocols in Molecular Biology™, John Wiley & Sons Ltd., Wiley
InterScience). In order to clone the target gene or to analyze
its sequence, said gene is first amplified by a DNA poly-
merase having a proof reading function (e.g. pfu, Roche
Diagnostics). The amplicon is then ligated by standard meth-
ods into a cloning vector. Positive clones are identified by
sequence analysis and subsequently characterized with the
aid of prediction programs and known algorithms.

3. Prediction of the Protein.

Many of the genes found according to the invention (in
particular those from the RefSeq XM domain) are newly
discovered genes which require cloning of the full-length
gene, determination of the open reading frame and deduction
and analysis of the protein sequence.

In order to clone the full-length sequence, we used com-
mon protocols for the rapid amplification of cDNA ends and
the screening of cDNA expression libraries with gene-spe-
cific probes (Sambrook et al., Molecular Cloning: A Labora-
tory Manual, 2nd edition (1989), Cold Spring Harbor Labo-
ratory Press, Cold Spring Harbor, N.Y).

After assembling the fragments found in this way, potential
open reading frames (ORF) were predicted using common
prediction programs. Since the position of the PolyA tail and
of polyadenylation motifs predetermines the orientation of
the potential gene product, only the 3 reading frames of that
particular orientation remain out of a possible 6 reading
frames. The former often yield only one sufficiently large
open reading frame which may code for a protein, while the
other reading frames have too many stop codons and would
not code for any realistic protein. In the case of alternative
open reading frames, identification of the authentic ORF is
assisted by taking into account the Kozak criteria for optimal
transcription initiation and by analyzing the deduced protein
sequences which may arise. Said ORF is further verified by
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generating immune sera against proteins deduced from the
potential ORFs and analyzing said immune sera for recogni-
tion of a real protein in tissues and cell lines.

4. Production of Antibodies.

The tumor-associated antigens identified according to the
invention are characterized, for example, by using antibodies.
The invention further comprises the diagnostic or therapeutic
use of antibodies. Antibodies may recognize proteins in the
native and/or denatured state (Anderson et al., J. Immunol.
143: 1899-1904, 1989; Gardsvoll, J. Immunol. Methods 234:
107-116, 2000; Kayyem et al., Fur. J. Biochem. 208: 1-8,
1992; Spiller et al., J. Immunol. Methods 224: 51-60, 1999).

Antisera comprising specific antibodies which specifically
bind to the target protein may be prepared by various standard
methods; cf., for example, “Monoclonal Antibodies: A Prac-
tical Approach” by Phillip Shepherd, Christopher Dean ISBN
0-19-963722-9, “Antibodies: A Laboratory Manual” by Ed
Harlow, David Lane ISBN: 0879693142 and “Using Anti-
bodies: A Laboratory Manual: Portable Protocol NO” by
Edward Harlow, David Lane, Ed Harlow ISBN: 0879695447
Itis also possible here to generate affine and specific antibod-
ies which recognize complex membrane proteins in their
native form (Azorsa et al., J. Immunol. Methods 229: 35-48,
1999; Anderson et al., J Immunol. 143: 1899-1904, 1989,
Gardsvoll, J. Immunol. Methods. 234: 107-116, 2000). This is
especially important in the preparation of antibodies which
are intended to be used therapeutically but also for many
diagnostic applications. For this purpose, both the complete
protein and extracellular partial sequences may be used for
immunization.

Immunization and Production of Polyclonal Antibodies.

A species (e.g. rabbits, mice) is immunized by a first injec-
tion of the desired target protein. The immune response of the
animal to the immunogen can be enhanced by a second or
third immunization within a defined period of time (approx.
2-4 weeks after the previous immunization). Blood is taken
from said animals and immune sera obtained, again after
various defined time intervals (1st bleeding after 4 weeks,
then every 2-3 weeks, up to 5 takings). The immune sera taken
in this way comprise polyclonal antibodies which may be
used to detect and characterize the target protein in Western
blotting, by flow cytometry, immunofluorescence or immu-
nohistochemistry.

The animals are usually immunized by any of four well-
established methods, with other methods also in existence.
The immunization may be carried out using peptides specific
for the target protein, using the complete protein, using extra-
cellular partial sequences of a protein which can be identified
experimentally or via prediction programs. Since the predic-
tion programs do not always work perfectly, it is also possible
to employ two domains separated from one another by a
transmembrane domain. In this case, one of the two domains
has to be extracellular, which may then be proved experimen-
tally (see below).

(1) Inthe first case, peptides (length: 8-12 amino acids) are

synthesized by in vitro methods (possibly carried out by
a commercial service), and said peptides are used for
immunization. Normally 3 immunizations are carried
out (e.g. with a concentration of 5-100 pg/immuniza-
tion). The immunization may also be carried out by
commercial service providers.

(2) Alternatively, immunization may be carried out using
recombinant proteins. For this purpose, the cloned DNA
of'the target gene is cloned into an expression vector and
the target protein is synthesized, for example, cell-free in
vitro, inbacteria (e.g. E. coli), inyeast (e.g. S. pombe), in
insect cells or in mammalian cells, according to the
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conditions of the particular manufacturer (e.g. Roche
Diagnostics, Invitrogen, Clontech, Qiagen). It is also
possible to synthesize the target protein with the aid of
viral expression systems (e.g. baculovirus, vacciniavi-
rus, adenovirus). After it has been synthesized in one of
said systems, the target protein is purified, normally by
employing chromatographic methods. In this context, it
is also possible to use for immunization proteins which
have a molecular anchor as an aid for purification (e.g.
His tag, Qiagen; FLAG tag, Roche Diagnostics; GST
fusion proteins). A multiplicity of protocols can be
found, for example, in “Current Protocols in Molecular
Biology”, John Wiley & Sons Ltd., Wiley InterScience.
After the target protein has been purified, an immuniza-
tion is carried out as described above.

(3) If a cell line is available which synthesizes the desired
protein endogenously, it is also possible to use this cell
line directly for preparing the specific antiserum. In this
case, immunization is carried out by 1-3 injections with
in each case approx. 1-5x107 cells.

(4) The immunization may also be carried out by injecting
DNA (DNA immunization). For this purpose, the target
gene is first cloned into an expression vector so that the
target sequence is under the control of a strong eukary-
otic promoter (e.g. CMV promoter). Subsequently,
DNA (e.g. 1-10 pg per injection) is transferred as immu-
nogen using a gene gun into capillary regions with a
strong blood flow in an organism (e.g. mouse, rabbit).
The transferred DNA is taken up by the animal’s cells,
the target gene is expressed, and the animal finally devel-
ops an immune response to the target protein (Jung et al.,
Mol. Cells 12: 41-49, 2001; Kasinrerk et al., Hybrid
Hybridomics 21: 287-293, 2002).

Production of Monoclonal Antibodies.

Monoclonal antibodies are traditionally produced with the
aid of the hybridoma technology (technical details: see
“Monoclonal Antibodies: A Practical Approach” by Philip
Shepherd, Christopher Dean ISBN 0-19-963722-9; “Anti-
bodies: A Laboratory Manual” by Ed Harlow, David Lane
ISBN: 0879693142, “Using Antibodies: A Laboratory
Manual: Portable Protocol NO” by Edward Harlow, David
Lane, Ed Harlow ISBN: 0879695447). A new method which
is also used is the “SLAM” technology. Here, B cells are
isolated from whole blood and the cells are made monoclonal.
Subsequently the supernatant of the isolated B cell is ana-
lyzed for its antibody specificity. In contrast to the hybridoma
technology, the variable region of the antibody gene is then
amplified by single-cell PCR and cloned into a suitable vec-
tor. In this manner production of monoclonal antibodies is
accelerated (de Wildt et al., J. Immunol. Methods 207:61-67,
1997).

5. Validation of the Targets by Protein-Chemical Methods
Using Antibodies.

The antibodies which can be produced as described above
can be used to make a number of important statements about
the target protein. Specifically the following analyses of vali-
dating the target protein are useful:

Specificity of the Antibody.

Assays based on cell culture with subsequent Western blot-
ting are most suitable for demonstrating the fact that an anti-
body binds specifically only to the desired target protein
(various variations are described, for example, in “Current
Protocols in Proteinchemistry”, John Wiley & Sons Ltd.,
Wiley InterScience). For the demonstration, cells are trans-
fected with a cDNA for the target protein, which is under the
control of'a strong eukaryotic promoter (e.g. cytomegalovirus
promoter; CMV). A wide variety of methods (e.g. electropo-
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ration, liposome-based transfection, calcium phosphate pre-
cipitation) are well established for transfecting cell lines with
DNA (e.g. Lemoine et al., Methods Mol. Biol. 75: 441-7,
1997). As an alternative, it is also possible to use cell lines
which express the target gene endogenously (detection via
target gene-specific RI-PCR). As a control, in the ideal case,
homologous genes are cotransfected in the experiment, in
order to be able to demonstrate in the following Western blot
the specificity of the analyzed antibody.

In the subsequent Western blotting, cells from cell culture
or tissue samples which might contain the target protein are
lysed in a 1% strength SDS solution, and the proteins are
denatured in the process. The lysates are fractionated accord-
ing to size by electrophoresis on 8-15% strength denaturing
polyacrylamide gels (contain 1% SDS) (SDS polyacrylamide
gel electrophoresis, SDS-PAGE). The proteins are then trans-
ferred by one of a plurality of blotting methods (e.g. semi-dry
electroblot; Biorad) to a specific membrane (e.g. nitrocellu-
lose, Schleicher & Schiill). The desired protein can be visu-
alized on this membrane. For this purpose, the membrane is
first incubated with the antibody which recognizes the target
protein (dilution approx. 1:20-1:200, depending on the speci-
ficity of said antibody), for 60 minutes. After a washing step,
the membrane is incubated with a second antibody which is
coupled to a marker (e.g. enzymes such as peroxidase or
alkaline phosphatase) and which recognizes the first anti-
body. It is then possible to make the target protein visible on
the membrane in a color or chemiluminescent reaction (e.g.
ECL, Amersham Bioscience). An antibody with a high speci-
ficity for the target protein should in the ideal case only
recognise the desired protein itself.

Localization of the Target Protein.

Various methods are used to confirm the membrane local-
ization, identified in the in silico approach, of the target pro-
tein. An important and well-established method using the
antibodies described above is immunofluorescence (IF). For
this purpose, cells of established cell lines which either syn-
thesize the target protein (detection of the RNA by RT-PCR or
of the protein by Western blotting) or else have been trans-
fected with plasmid DNA are utilized. A wide variety of
methods (e.g. electroporation, liposome-based transfection,
calcium phosphate precipitation) are well established for
transfection of cell lines with DNA (e.g. Lemoine et al.,
Methods Mol. Biol. 75:441-7,1997). The plasmid transfected
into the cells, in immunofluorescence, may encode the
unmodified protein or else couple different amino acid mark-
ers to the target protein. The principle markers are, for
example, the fluorescent green fluorescent protein (GFP) in
various differentially fluorescent forms, short peptide
sequences of 6-12 amino acids for which high-affinity and
specific antibodies are available, or the short amino acid
sequence Cys-Cys-X-X-Cys-Cys which can bind via its cys-
teines specific fluorescent substances (Invitrogen). Cells
which synthesize the target protein are fixed, for example,
with paraformaldehyde or methanol. The cells may then, if
required, be permeabilized by incubation with detergents
(e.g. 0.2% Triton X-100). The cells are then incubated with a
primary antibody which is directed against the target protein
or against one of the coupled markers. After a washing step,
the mixture is incubated with a second antibody coupled to a
fluorescent marker (e.g. fluorescein, Texas Red, Dako), which
binds to the first antibody. The cells labeled in this way are
then overlaid with glycerol and analyzed with the aid of a
fluorescence microscope according to the manufacturer’s
information. Specific fluorescence emissions are achieved in
this case by specific excitation depending on the substances
employed. The analysis usually permits reliable localization
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of the target protein, the antibody quality and the target pro-
tein being confirmed in double stainings with, in addition to
the target protein, also the coupled amino acid markers or
other marker proteins whose localization has already been
described in the literature being stained. GFP and its deriva-
tives represent a special case, being excitable directly and
themselves fluorescing. The membrane permeability which
may be controlled through the use of detergents, in immun-
ofluorescence, allows demonstration of whether an immuno-
genic epitope is located inside or outside the cell. The predic-
tion of the selected proteins can thus be supported
experimentally. An alternative possibility is to detect extra-
cellular domains by means of flow cytometry. For this pur-
pose, cells are fixed under non-permeabilizing conditions
(e.g. with PBS/Na azide/2% FCS/5 mM EDTA) and analyzed
in a flow cytometer in accordance with the manufacturer’s
instructions. Only extracellular epitopes can be recognized by
the antibody to be analyzed in this method. A difference from
immunofluorescence is that it is possible to distinguish
between dead and living cells by using, for example, pro-
pidium iodide or Trypan blue, and thus avoid false-positive
results.

Another important detection is by immunohistochemistry
(IHC) on specific tissue samples. The aim of this method is to
identify the localization of a protein in a functionally intact
tissue aggregate. [HC serves specifically for (1) being able to
estimate the amount of target protein in tumor and normal
tissues, (2) analyzing how many cells in tumor and healthy
tissues synthesize the target gene, and (3) defining the cell
type in a tissue (tumor, healthy cells) in which the target
protein is detectable. Alternatively, the amounts of protein of
a target gene may be quantified by tissue immunofluores-
cence using a digital camera and suitable software (e.g. Tillvi-
sion, Till-photonics, Germany). The technology has fre-
quently been published, and details of staining and
microscopy can therefore be found, for example, in “Diag-
nostic Immunohistochemistry” by David J., MD Dabbs
ISBN: 0443065667 or in “Microscopy, Immunohistochemis-
try, and Antigen Retrieval Methods: For Light and Electron
Microscopy” ISBN: 0306467704. It should be noted that,
owing to the properties of antibodies, different protocols have
to be used (an example is described below) in order to obtain
a meaningful result.

Normally, histologically defined tumor tissues and, as ref-
erence, comparable healthy tissues are employed in IHC. It is
also possible to use as positive and negative controls cell lines
in which the presence of the target gene is known through
RT-PCR analyses. A background control must always be
included.

Formalin-fixed (another fixation method, for example with
methanol, is also possible) and paraffin-embedded tissue
pieces with a thickness of 4 um are applied to a glass support
and deparaffinated with xylene, for example. The samples are
washed with TBS-T and blocked in serum. This is followed
by incubation with the first antibody (dilution: 1:2 to 1:2000)
for 1-18 hours, with affinity-purified antibodies normally
being used. A washing step is followed by incubation with a
second antibody which is coupled to an alkaline phosphatase
(alternative: for example peroxidase) and directed against the
first antibody, for approx. 30-60 minutes. This is followed by
a color reaction using said alkaline phosphatase (cf., for
example, Shi et al., J. Histochem. Cytochem. 39: 741-748,
1991; Shin et al., Lab. Invest. 64: 693-702, 1991). To demon-
strate antibody specificity, the reaction can be blocked by
previous addition of the immunogen.
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Analysis of Protein Modifications.

Secondary protein modifications such as, for example, N-
and O-glycosylations or myristilations may impair or even
completely prevent the accessibility of immunogenic
epitopes and thus call into question the efficacy of antibody
therapies. Moreover, it has frequently been demonstrated that
the type and amount of secondary modifications differ in
normal and tumor tissues (e.g. Durand & Seta, 2000; Clin.
Chem. 46: 795-805; Hakomori, 1996; Cancer Res. 56: 5309-
18). The analysis of these modifications is therefore essential
to the therapeutic success of an antibody. Potential binding
sites can be predicted by specific algorithms.

Analysis of protein modifications usually takes place by
Western blotting (see above). Glycosylations which usually
have a size of several kDa, especially lead to a larger total
mass of the target protein, which can be fractionated in SDS-
PAGE. To detect specific O- and N-glycosidic bonds, protein
lysates are incubated prior to denaturation by SDS with O- or
N-glycosylases (in accordance with their respective manu-
facturer’s instructions, e.g. PNgase, endoglycosidase F,
endoglycosidase H, Roche Diagnostics). This is followed by
Western blotting as described above. Thus, if there is a reduc-
tion in the size of a target protein after incubation with a
glycosidase, it is possible to detect a specific glycosylation
and, in this way, also analyze the tumor specificity of a modi-
fication.

Functional Analysis of the Target Gene.

The function of the target molecule may be crucial for its
therapeutic usefulness, so that functional analyses are an
important component in the characterization of therapeuti-
cally utilizable molecules. The functional analysis may take
place either in cells in cell culture experiments or else in vivo
with the aid of animal models. This involves either switching
off the gene of'the target molecule by mutation (knockout) or
inserting the target sequence into the cell or the organism
(knockin). Thus it is possible to analyze functional modifica-
tions in a cellular context firstly by way of the loss of function
of the gene to be analyzed (loss of function). In the second
case, modifications caused by addition of the analyzed gene
can be analyzed (gain of function).

a. Functional Analysis in Cells.

Transfection. In order to analyze the gain of function, the
gene of the target molecule must be transferred into the cell.
For this purpose, cells which allow synthesis of the target
molecule are transfected with a DNA. Normally, the gene of
the target molecule here is under the control of a strong
eukaryotic promoter (e.g. cytomegalovirus promoter; CMV).
A wide variety of methods (e.g. electroporation, liposome-
based transfection, calcium phosphate precipitation) are well
established for transfecting cell lines with DNA (e.g. Lem-
oine et al., Methods Mol. Biol. 75: 441-7, 1997). The gene
may be synthesized either transiently, without genomic inte-
gration, or else stably, with genomic integration after selec-
tion with neomycin, for example.

RNA interference (siRNA). An inhibition of expression of
the target gene, which may induce a complete loss of function
of'the target molecule in cells, may be generated by the RNA
interference (siRNA) technology in cells (Hannon, G J. 2002.
RNA interference. Nature 418: 244-51; Czauderna et al.
2003. Nucl. Acid Res. 31: 670-82). For this purpose, cells are
transfected with short, double-stranded RNA molecules of
approx. 20-25 nucleotides in length, which are specific for the
target molecule. An enzymic process then results in degrada-
tion of the specific RNA of the target gene and thus in an
inhibition of the function of the target protein and conse-
quently enables the target gene to be analyzed.
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Cell lines which have been modified by means of transfec-
tion or siRNA may subsequently be analyzed in different
ways. The most common examples are listed below.

1. Proliferation and Cell Cycle Behavior.

A multiplicity of methods for analyzing cell proliferation
are established and are commercially supplied by various
companies (e.g. Roche Diagnostics, Invitrogen; details of the
assay methods are described in the numerous application
protocols). The number of cells in cell culture experiments
can be determined by simple counting or by colorimetric
assays which measure the metabolic activity of the cells (e.g.
wst-1, Roche Diagnostics). Metabolic assay methods mea-
sure the number of cells in an experiment indirectly via enzy-
mic markers. Cell proliferation may be measured directly by
analyzing the rate of DNA synthesis, for example by adding
bromodeoxyuridine (BrdU), with the integrated BrdU being
detected colorimetrically via specific antibodies.

2. Apoptosis and Cytotoxicity.

A large number of assay systems for detecting cellular
apoptosis and cytotoxicity are available. A decisive charac-
teristic is the specific, enzyme-dependent fragmentation of
genomic DNA, which is irreversible and results in certain
death of the cell. Methods for detecting these specific DNA
fragments are commercially obtainable. An additional
method available is the TUNEL assay which can detect DNA
single-strand breaks also in tissue sections. Cytotoxicity is
mainly detected via an altered cell permeability which serves
as marker of the vitality state of cells. This involves on the one
hand the analysis of markers which can typically be found
intracellularly in the cell culture supernatant. On the other
hand, it is also possible to analyze the absorbability of dye
markers which are not absorbed by intact cells. The best-
known examples of dye markers are Trypan blue and pro-
pidium iodide, acommon intracellular marker is lactate dehy-
drogenase which can be detected enzymatically in the
supernatant. Different assay systems of various commercial
suppliers (e.g. Roche Diagnostics, Invitrogen) are available.
3. Migration Assay.

The ability of cells to migrate is analyzed in a specific
migration assay, preferably with the aid of a Boyden chamber
(Corning Costar) (Cinamon G., Alon R. J. Immunol. Meth-
ods. 2003 February; 273(1-2):53-62; Stockton et al. 2001.
Mol. Biol. Cell. 12: 1937-56). For this purpose, cells are
cultured on a filter with a specific pore size. Cells which can
migrate are capable of migrating through this filter into
another culture vessel below. Subsequent microscopic analy-
sis then permits determination of a possibly altered migration
behavior induced by the gain of function or loss of function of
the target molecule.

b. Functional Analysis in Animal Models.

A possible alternative of cell culture experiments for the
analysis of target gene function are complicated in vivo
experiments in animal models. Compared to the cell-based
methods, these models have the advantage of being able to
detect faulty developments or diseases which are detectable
only in the context of the whole organism. A multiplicity of
models for human disorders are available by now (Abate-
Shen & Shen. 2002. Trends in Genetics S1-5; Matsusue et al.
2003. J. Clin. Invest. 111:737-47). Various animal models
such as, for example, yeast, nematodes or zebra fish have
since been characterized intensively. However, models which
are preferred over other species are mammalian animal mod-
els such as, for example, mice (Mus musculus) because they
offer the best possibility of reproducing the biological pro-
cesses in a human context. For mice, on the one hand trans-
genic methods which integrate new genes into the mouse
genome have been established in recent years (gain of func-
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tion; Jegstrup 1. et al. 2003. Lab Anim. 2003 January; 37(1):
1-9). On the other hand, other methodical approaches switch
off genes in the mouse genome and thus induce a loss of
function of a desired gene (knockout models, loss of function;
Zambrowicz B P & Sands A T. 2003. Nat. Rev. Drug Discov.
2003 January; 2(1):38-51; Niwa H. 2001. Cell Struct. Funct.
2001 June; 26(3):137-48); technical details have been pub-
lished in large numbers.

After the mouse models have been generated, alterations
induced by the transgene or by the loss of function of a gene
can be analyzed in the context of the whole organism (Balling
R, 2001. Ann. Rev. Genomics Hum. Genet. 2:463-92). Thus it
is possible to carry out, for example, behavior tests as well as
to biochemically study established blood parameters. Histo-
logical analyses, immunohistochemistry or electron micros-
copy enable alterations to be characterized at the cellular
level. The specific expression pattern of a gene can be
detected by in-situ hybridization (Peters T. et al. 2003. Hum.
Mol. Genet 12:2109-20).

Example 3

Identification of SEQ ID NO: 1/2 as a Diagnostic
and Therapeutic Cancer Target

SEQIDNO: 1 (nucleic acid sequence) is encoded by a new
gene on chromosome 6 (6q26-27) and represents the deduced
protein sequence (SEQ ID NO: 2). An alternative open read-
ing frame of this gene locus is SEQ ID NO: 267 which codes
for the deduced protein sequence SEQ ID NO: 268. Both
protein sequences show no homologies to previously known
proteins.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing a specific quantitative RT-PCR
(primer pair SEQ ID NO: 3 and 4). The transcript was not
detected in any of the normal tissues analyzed. Surprisingly,
we detected very specifically substantial amounts of said
transcript in almost all melanoma samples studied, although
the gene is not expressed in normal skin as tissue of origin
(FIG. 1). The selectivity of this marker for melanomas was
confirmed by a conventional RT-PCR (FIG. 2). Surprisingly,
we amplified in the process two fragments which reflect gene-
specific variants (probably SEQ ID NO: 1 and SEQ ID NO:
267).

We thus demonstrate that this gene is an absolutely specific
marker for melanoma cells and, due to its absence in each of
the normal tissues studied, is suitable as biomarker for tar-
geted therapeutic and diagnostic approaches.

In particular it is possible to utilize according to the inven-
tion extracellular portions of SEQ ID NO: 2 or 268 as target
structure of monoclonal antibodies. This applies inter alia to
the following epitopes: amino acids 1-50 based on SEQ ID
NO: 2, amino acids 1-12 based on SEQ ID NO: 268, amino
acids 70-88 based on SEQ ID NO: 2, amino acids 33-129
based on SEQ ID NO: 268, and SEQ ID NO: 281.

According to the invention, other target-oriented
approaches such as vaccines and therapies with small com-
pounds, which have only this gene as target structure and thus
do not affect any healthy cells, are also therapeutically con-
ceivable. Said gene may also be utilized diagnostically owing
to its selectivity for tumor cells.

Example 4

Identification of SEQ ID NO: 5/6 as Diagnostic and
Therapeutic Cancer Target

SEQ IDNO: 5 (nucleic acid sequence) is encoded by a new
gene on chromosome 11 (11ql2.1) and represents the
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deduced protein sequence (SEQ ID NO: 6). An alternative
open reading frame of this gene locus is SEQ ID NO: 269
which codes for the deduced protein sequence SEQ ID NO:
270. Both protein sequences show no homologies to previ-
ously known proteins.

According to the invention, the amount of gene-specific
transcript in healthy tissue and in carcinoma samples (in each
case pool of samples) was studied after establishing a gene-
specific quantitative RT-PCR (primer pair SEQ ID NO: 7 and
8). We detected no specific RNA at all or else only small
amounts thereof in the healthy tissues we studied, with the
exception of testis (FIG. 3; A quantitative RT-PCR; B gel
image). Consequently, there is a high probability of the locus
expressing a germ cell-specific gene product. However, the
gene is activated in many tumor samples, and specific RNA
was detectable in substantial amounts (FIG. 3). The highest
prevalence and level of expression were found in renal cell
tumors. But specific transcripts were also detectable in gas-
tric, pancreatic, ENT and lung tumors (FIG. 4; A quantitative
RT-PCR; B gel image). Even repeated examinations of the
corresponding normal tissues were unable to detect gene-
specific transcripts. In order to additionally prove expression
from this gene locus, a Northern blot was additionally carried
out. For this purpose, a probe was prepared in a specific PCR
ofprimers SEQ ID NO: 7 and 8 with incorporation of digoxi-
genin-dUTP (Roche Diagnostics) according to the manufac-
turer’s instructions. The probe was then hybridized with 2 pg
(FI1G. 5, lane 1) and 1 pg (FIG. 5, lane 2), respectively, of total
RNA from testis tissue and the digoxigenin of said probe was
subsequently detected in a specific color reaction. An approx.
3.1 kB gene-specific fragment was detected in the experiment
(FIG. 5) and thus additionally confirmed expression of this
locus.

Said gene locus is thus a typical representative of the class
of'the “cancer/testis antigens” which are expressed in normal
tissues virtually exclusively in the germ cells of the testis. In
tumors, however, cancer/testis antigens are frequently
switched on, although they are not expressed in the underly-
ing somatic normal tissue cells. Several members of this
functionally and structurally heterogeneous class are already
tested for specific immunotherapeutic approaches with can-
cers in phase I/I1 studies, owing to their attractive selective
tissue distribution (e.g. Scanlan M J, Gure A O, Jungbluth A
A,OIldL J, ChenY T. 2002. Immunol. Rev. 2002 October;
188:22-32).

Antibodies may be produced by utilizing the peptides
according to SEQ ID NO: 282 and 283. In particular, accord-
ing to the invention it is possible to utilize the extracellular
domains of SEQ ID NO: 6 and SEQ ID NO: 270 as target
structures of monoclonal antibodies.

Example 5

Identification of LOC203413 as Diagnostic and
Therapeutic Cancer Target

The gene or protein of the gene locus LOC203413 (nucleic
acid sequence: SEQ ID NO: 9; amino acid sequence: SEQ ID
NO: 10) is a gene on the X chromosome (Xq24), which has
not been characterized previously. Aside from a transmem-
brane domain, it has no further functional motifs and no
homologies to previously known proteins.

According to the invention, the amount of transcript in
healthy tissue and in carcinoma samples (pool of samples,
number indicated in the figure) was studied after establishing
an LOC203413-specific quantitative RT-PCR (primer pair
SEQIDNO: 11 and 12) (FIG. 6; A: quantitative evaluation, B:
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image after gel-electrophoretic fractionation). LOC203413-
specific RNA cannot be detected in any of the healthy tissues
we studied, with the exception of testis. Consequently, it is
highly probable that LOC203413 is a germ cell-specific gene
product. As FIG. 6 reveals, LOC203413-specific transcripts
were detectable in gastric, pancreatic, esophageal, mammary,
ovarian and prostate carcinomas, with high expression being
observed in particular in gastric and mammary carcinomas.
For a more detailed analysis, healthy gastric samples and
gastric carcinoma samples were additionally characterized in
aquantitative RT-PCR (FI1G. 7A). LOC203413 was expressed
in 70% of the carcinomas, whereas no significant expression
was detectable in any of the healthy gastric samples. The
MKN45 cell line which is derived from a gastric carcinoma
also expresses LOC203413. In addition, specific expression
was detected in %4rds of pancreatic tumors studied and in 40%
of liver carcinomas (FIG. 7B).

LOC203413 is thus a typical representative of the class of
cancer/testis antigens which are expressed in normal tissues
exclusively in the germ cells of the testis. In tumors, however,
cancer/testis antigens are frequently switched on, although
they are not expressed in the underlying somatic normal
tissue cells. Several members of this functionally and struc-
turally heterogeneous class are already tested for specific
immunotherapeutic approaches with cancers in phase I/II
studies, owing to their attractive selective tissue distribution
(e.g. Scanlan M J, Gure A O, Jungbluth A A, Old L J, ChenY
T. 2002. Immunol. Rev. 2002 October; 188:22-32).

In particular it is possible to utilize according to the inven-
tion the extracellular domain of LOC203413 as target struc-
ture of monoclonal antibodies. Thus the amino acids 22-113
(SEQ ID NO: 284) are of interest as epitopes. Conserved
N-glycosylation motifs are located in the sequence at amino
acid positions 34 and 83, based on SEQ ID NO: 10, which
motifs may be suitable in particular for producing tumor-
specific antibodies. LOC203413-specific antibodies were
produced by using the peptides listed under SEQ ID NO: 285
and 286.

According to the invention, other target-oriented
approaches such as vaccines and therapies with small com-
pounds, which have only this gene as target structure and thus
do not affect any healthy cells, are also therapeutically con-
ceivable. Said gene may also be utilized diagnostically owing
to its selectivity for tumor cells.

Example 6

Identification of LOC90625 as a Diagnostic and
Therapeutic Cancer Target

The gene LOC90625 (nucleic acid sequence: SEQ ID NO:
13) is a gene on chromosome 21 (21922.3), which has not
been characterized previously. It encodes a protein (amino
acid sequence: SEQ ID NO: 14) having a transmembrane
domain but otherwise no homologies to previously known
proteins.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples (pool
of samples, the number is indicated in the figure) was inves-
tigated after establishing an LOC90625-specific quantitative
RT-PCR (primer pair SEQ ID NO: 15 and 16) (FIG. 8).
LOC90625 is expressed very selectively in healthy tissue,
with specific transcripts being detectable especially in testis.
In all other healthy tissues analyzed LOC90625-specific
expression was detectable only at a low level, if at all (FIG. 8).
Surprisingly, we detected LOC90625-specific overexpres-
sion in some types of tumors. LOC90625 was strongly over-
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expressed in particular in prostate, esophageal and pancreatic
carcinomas, in comparison to the respective healthy tissue
samples (FIGS. 8 and 9A).

LOC90625 is a selectively expressed antigen which is
obviously increasingly expressed in proliferating tissues.
Thus a selective overexpression in tumors can be observed
which is therapeutically utilizable.

The extracellular domain of LOC90625 in particular can
be utilized according to the invention as target structure of
monoclonal antibodies. Said structure may be, for example,
1-19 (SEQ ID NO: 287) or else the amino acids 40-160 (SEQ
1D NO: 288). LOC203413-specific antibodies were produced
by using the peptides according to SEQ ID NO: 289 and 290.

Example 7

Identification of the FAM26A Protein as a
Diagnostic and Therapeutic Cancer Target

The FAM26A gene (SEQIDNO: 17, NM__182494) which
is located on chromosome 10 (10g24) encodes the gene prod-
uct of SEQ ID NO: 18 (NP 872300). FAM26A has several
transmembrane domains, with an N-glycosylation motif
being located at amino acid position 142. The deduced pro-
tein sequence displays a distant homology to the PMP/clau-
din family.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in tumor samples was inves-
tigated after establishing an FAM26A-specific quantitative
RT-PCR (primer pair SEQ ID NO: 19 and 20) (FIG. 10).
Surprisingly, we were able to detect overexpression of
FAM26A in various tumors. FAM26A was expressed at a
distinctly higher level in particular in ovarian, gastric, esoph-
ageal, pancreatic and liver tumors, in comparison with the
corresponding healthy tissue. According to the invention,
selectively high expression of FAM26A in various tumor
tissues may be utilized for molecular diagnostic methods
such as, for example, RT-PCR for detecting tumor cells in
tissue biopsies.

In order to further verity the expression data, FAM26A-
specific antibodies were produced by immunization of ani-
mals. Polyclonal antibodies were produced by using the pep-
tides listed under SEQ ID NO: 291 and 292. The specificity of
the antibodies was demonstrated by Western blot analysis
(FIG. 11A: SEQ ID NO: 291; B: SEQ ID NO: 292). For this
purpose, COS cells were transfected with an FAM26 frag-
ment-encoding plasmid construct. The Western blot showed a
specific signal with both antibodies, which was not detectable
in the respective controls (FIG. 11). We detected FAM26A
also in various cervical, ovarian and pancreatic tumors, using
a SEQ ID NO: 292-specific antibody (FIG. 12), as well as in
the cell lines SW480, EFO 27 and SNU 16 which were in each
case RT-PCR-positive, using a SEQ ID NO: 291-specific
antibody (FIG. 13A). Here we found, in addition to an approx.
50 kDa specific band, also a weaker band at approx. 40 kDa.
The latter corresponds to about the expected size. The major
fragment at 50 kDa represents a post-translationally modified
protein. The endogenous FAM26A protein was moreover
detected in SW480 cells by means of immunofluorescence
using a SEQ ID NO: 292-specific antibody. The analysis
reveals localization in the plasma membrane (FIG. 13B). In
order to analyze localization of FAM26A in a tissue assem-
blage, healthy testis samples were characterized immunohis-
tologically. In testis, the FAM26A protein was detected spe-
cifically in the membrane of spermatocytes, and due to the
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results, a membrane localization of FAM26A appears likely
(FIG. 14). This was also confirmed in tumor samples (FIG.
15).

The extracellular domains of FAM26A in particular may
be utilized according to the invention as target structures of
monoclonal antibodies. These are, based on SEQ ID NO: 17,
the amino acids 38-48 (SEQ ID NO: 293 ) and the amino acids
129-181 (SEQ ID NO: 294). Alternatively, the C-terminal
amino acids 199-334 (SEQ ID NO: 295) may also be pre-
ferred epitopes for producing antibodies for diagnostic or
therapeutic purposes. In addition, the N-glycosylation motif
at position 142 may be an interesting point of attack for
therapeutic antibodies.

Example 8

Identification of SEMASB as Diagnostic and
Therapeutic Cancer Target

The gene semaphorin 5B (SEMASB; SEQ ID NO: 21)
which encodes the protein of SEQ ID NO: 22 is located on
chromosome 3 (3q21.1). SEMASB is a type [ transmembrane
protein and belongs to the family of semaphorins.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples (pool
of samples, the number is indicated in the figure) was inves-
tigated after establishing an SEMASB-specific quantitative
RT-PCR (primer pair SEQ ID NO: 23 and 24) (FIG. 16). We
found that, in healthy tissue, SEMASB is very selectively
restricted to testis and skin. In all other healthy tissues ana-
lyzed SEMASB-specific expression was detectable at low
level or not at all (FIG. 16). In contrast, we surprisingly found
SEMASB-specific overexpression in some types of tumors,
in particular in kidney carcinomas and breast tumors (FIGS.
17A and B), in comparison to the respective healthy tissues.

Said selective overexpression in tumors can be utilized
therapeutically.

The extracellular domain of SEMASB (aa 20-1035; SEQ
ID NO: 296) in particular may be utilized according to the
invention as target structure of antibodies. SEMASB is a type
I transmembrane domain protein (TM aa 1035-1057) whose
C terminus is located inside the cell (aa 1058-1151).
SEMASB-specific antibodies were produced by using the
peptides according to SEQ ID NO: 297 and 298.

Example 9

Identification of GJBS as a Diagnostic and
Therapeutic Cancer Target

The protein GBIS (nucleic acid sequence: SEQ ID NO: 25;
amino acid sequence: SEQ ID NO: 26) is a member of the
connexin family. The gene consists of two exons and is
located on chromosome 1 (1p35.1). The deduced amino acid
sequence codes for a protein of 273 amino acids. Connexins
have an important function in cell-cell contacts via “gap junc-
tions” which are used for exchanging small cytoplasmic mol-
ecules, ions and secondary transmitters and thus enable indi-
vidual cells to communicate with each other. Gap junctions
consist of several connexin subunits which form a membrane
channel. 11 different members of the connexins have been
described to date, all of which are located in a gene cluster on
chromosome 1 (Richard, G.; Nature Genet. 20: 366-369,
1998). GBJS has four transmembrane domains, with the N
and C termini of the protein being located inside the cell.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
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investigated (pool of samples, the number is indicated in the
figure) after establishing a GBJ5-specific quantitative RT-
PCR (primer pair SEQ ID NO: 27, 28). Our studies reveal
differential distribution of expression in normal tissues. We
found GBJS transcripts to be expressed virtually exclusively
in the esophagus and in the skin, with transcription being very
weak or not detectable in all other tissues analyzed (FIG. 18).
Very strong tumor-specific overexpression was observed in
esophageal, colon, gastric and pancreatic carcinomas (FIG.
18). This was confirmed by analyzing individual samples of
the four carcinomas (FIG. 19 A-D). In addition, the GBJS5-
specific transcript can clearly be detected in the established
cell lines LoVo, MKN45 and NCI-N87 (FIG. 19 A-D).

The extracellular domains of GBJ5 in particular may be
utilized according to the invention as target structure of thera-
peutic antibodies. Based on SEQ ID NO: 26, the amino acids
41-75 (SEQID NO: 299) and the region between amino acids
150 and 187 (SEQ ID NO: 300) are located extracellularly.
GBJS-specific antibodies were produced by using the pep-
tides according to SEQ ID NO: 301 and 302.

Example 10

Identification of KLLKS as a Diagnostic and
Therapeutic Cancer Target

The gene KLKS (SEQ ID NO: 29) and its translation prod-
uct (SEQ ID NO: 30) is a member of the kallikrein family, a
group of serine proteases with very different physiological
functions. The gene is located on chromosome 19 (19q13.3-
13.4) and codes for a serine protease. KLLKS is synthesized as
pro form and is activated by proteolysis in the stratum cor-
neum (Brattsand, M et al; J. Biol. Chem. 274: 1999). The
active protease (aa 67-293) is secreted and is involved in the
process of desquamation. The propeptide (aa 30-67) remains
bound to the cell surface via the transmembrane domain (aa
1-29) (Ekholm, E et al; Jour Investigative Dermatol, 114;
2000).

According to the invention the distribution of KLKS5-spe-
cific transcripts in healthy tissue and in carcinoma samples
was investigated after establishing a KL.KS-specific quanti-
tative RT-PCR (primer pair SEQ ID NO: 31, 32) (FIG. 20). In
most normal tissues expression of KLKS is at a very low to
non-existent level, with moderate expression of KLK5 being
found only in testis, esophagus, skin and prostate. We
detected significant overexpression of KL.LKS in esophageal
carcinomas, cervical and in ENT tumors, in comparison with
the corresponding normal tissues of origin (FIG. 20, 21).
Distinctly weaker but detectable KLLK5-specific expression
was moreover detected in some tumors of other tissues (e.g. in
gastric and pancreatic carcinomas).

The extracellular domain of KLLKS5 in particular may be
utilized according to the invention as target structure of thera-
peutic antibodies (SEQ ID NO: 303). The region of the
propeptide (amino acids 30 to 67) is particularly suitable for
this. KLKS5-specific antibodies were produced by using the
peptide listed under SEQ ID NO: 304.

Example 11

Identification of LOC352765 as a Diagnostic and
Therapeutic Cancer Target

The LOC352765 gene locus is located on chromosome 9
(9934.12). The gene (SEQ ID NO: 33) encodes the gene
product of SEQ ID NO: 34. The LOC352765 protein has a
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transmembrane domain at the N terminus. The hypothetical
protein displays no homologies to previously known proteins.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples (pool
of samples) was investigated after establishing an
LOC352765-specific quantitative RT-PCR (primer pair SEQ
ID NO: 35 and 36) (FIG. 22). LOC352765 is expressed very
selectively in healthy tissue, and we found specific transcripts
to be detectable only in testis, skin and bladder. In contrast,
LOC352765-specific overexpression was detected in some
types of tumors. Particularly in breast tumors, expression was
higher than in the normal tissue with the highest level of
expression. We also found LOC352765 to be distinctly over-
expressed in colon and ovarian carcinomas and in ENT
tumors (FIGS. 22, 23).

Owing to its seclective overexpression in tumors,
LOC352765 can be utilized therapeutically. The extracellular
domain of LOC352765 (amino acids 44-211, SEQ ID NO:
34)in particular may be utilized according to the invention as
target structure of antibodies and other targeted forms of
therapy. Specific antibodies were produced by using the pep-
tides according to SEQ ID NO: 305 and 306.

Example 12

Identification of SVCT1 as a Diagnostic and
Therapeutic Cancer Target

The gene SVCT1 (SEQ ID NO: 37) is located on chromo-
some 7 (7q33) and codes for the gene product of SEQ ID NO:
38.The SVCT1 protein has four transmembrane domains and
displays no homologies to previously known proteins.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples (pool
of samples) was investigated after establishing an SVCT1-
specific quantitative RT-PCR (primer pair SEQ ID NO: 39
and 40) (FIG. 24). SVCT1 in healthy tissue is restricted
selectively to kidney, testis, thymus and mammary gland. In
contrast, SVCT1-specific overexpression was surprisingly
detected in some types of tumors. SVCT1 is strongly overex-
pressed in particular in carcinomas of the kidney, esophagus
and pancreas and in ENT tumors (FIGS. 24, 25), and that is
not only in comparison with the corresponding healthy tissue
of origin but also with respect to the normal tissue with the
highest level of expression over all.

SVCT1 can be therapeutically utilized owing to its selec-
tive overexpression in tumors. The extracellular domains of
SVCT1 in particular may be utilized according to the inven-
tion as target structures of antibodies and for other targeted
forms of therapy. Specific antibodies were produced by using
the peptides according to SEQ ID NO: 307 and 308.

Example 13

Identification of LOC199953 as a Diagnostic and
Therapeutic Cancer Target

The gene or protein of the LOC199953 gene locus (nucleic
acid sequence: SEQ ID NO: 41; amino acid sequence: SEQ
ID NO: 42) is located on chromosome 1 (1936.22). The
protein has several transmembrane domains. Alternative
open reading frames of this gene locus are SEQ ID NO: 271
with its gene product SEQ ID NO: 272 and SEQ ID NO: 273
with the corresponding gene product SEQ ID NO: 274. Other
than that, the hypothetical protein displays no further
homologies to previously known protein domains.
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According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing an LOC199953-specific quan-
titative RT-PCR (primer pair SEQ ID NO: 43 and 44).
LOC199953 is selectively expressed in healthy tissues and
overexpressed in some tumors. In particular, it was possible to
identify overexpression in ENT and kidney carcinomas (FIG.
26) in approx. 50% of the tumor samples, in comparison with
normal tissues.

According to the invention, the extracellular domains of
LOC199953 may be utilized as target structure of antibodies.

Example 14

Identification of TMEM31 as a Diagnostic and
Therapeutic Cancer Target

The gene TMEM31 (SEQ ID NO: 45) of the LOC203562
gene locus is located on chromosome X (Xq22.2). The gene
codes for the protein of SEQ ID NO: 46. Said protein has two
transmembrane domains and otherwise displays no homolo-
gies to previously known proteins.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing a TMEM?31-specific quantita-
tive RT-PCR (primer pair SEQ ID NO: 47 and 48). In healthy
tissues, TMEM31 is very selectively restricted especially to
testis (FIG. 27). Surprisingly, we also found expression in
some types of tumors, whereas no expression was detectable
in the corresponding normal tissues. Said tumors are in par-
ticular carcinomas of the kidney, colon, stomach, breast, liver
and lung and ENT carcinomas (FIGS. 27, 28).

TMEM31 is thus a typical representative of the class of
cancer/testis antigens which are expressed in normal tissues
exclusively in the germ cells of the testis. In tumors, however,
cancer/testis antigens are frequently switched on, although
they are not expressed in the underlying somatic normal
tissue cells. Several members of this functionally and struc-
turally heterogeneous class are already tested for specific
immunotherapeutic approaches with cancers in phase 1/II
studies, owing to their attractive selective tissue distribution
(e.g. Scanlan M J, Gure A O, Jungbluth A A, Old L J, ChenY
T. 2002. Immunol. Rev. 2002 October; 188:22-32).

The extracellular TMEM31 domains may be utilized
according to the invention as target structure of antibodies.

Example 15

Identification of F1.J25132 as a Diagnostic and
Therapeutic Cancer Target

The FLLJ25132 gene/protein (nucleic acid sequence: SEQ
ID NO: 49; amino acid sequence: SEQ ID NO: 50) is located
on chromosome 17 (17q25.3). FLJ25132 has a transmem-
brane domain but otherwise does not display any homologies
to previously known proteins.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing an FI.J25132-specific quanti-
tative RT-PCR (primer pair SEQ ID NO: 51 and 52).
FLJ25132 is partially overexpressed in the carcinoma
samples studied by us, in comparison to healthy tissue (FIG.
29). Distinct overexpression of F1.J25132 was detected in
particular in ovarian and in prostate carcinomas.

The extracellular FL.J25132 domains may be utilized
according to the invention as target structure of antibodies.
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Example 16

Identification of LOC143724, LOC284263,
LOC283435 and LOC349260 as Diagnostic and
Therapeutic Cancer Targets

The gene loci (with the correspondingly encoded genes
and gene products), LOC143724, LOC284263, LOC283435
and LOC349260, are combined, owing to their similar pro-
files.

The gene with SEQ ID NO: 53, which is present in the
LOC143724 gene locus on chromosome 11 (11ql3.1),
encodes the gene product SEQ ID NO: 54. SEQ ID NO: 275
with its gene product SEQ ID NO: 276 represents an alterna-
tive open reading frame of this gene locus, which is either a
separate transcript or a splice variant of SEQ ID NO: 53. The
primers according to SEQ ID NO: 55 and 56 were used for
gene-specific amplification of said gene.

The gene with SEQ ID NO: 89, which is present in the
LOC284263 gene locus on chromosome 18 (18q21.1),
encodes the gene product with SEQ ID NO: 90. The primers
according to SEQ ID NO: 91 and 92 were used for gene-
specific amplification of said gene.

The gene with SEQ ID NO: 117, which is present in the
LOC283435 gene locus on chromosome 12 (12q24.32),
encodes the gene product with SEQ ID NO: 118. The primers
according to SEQ ID NO: 119 and 120 were used for gene-
specific amplification of said gene.

The gene with SEQ ID NO: 121, which is present in the
LOC349260 gene locus on chromosome 9 (9q11.2), encodes
the gene product with SEQ ID NO: 122. The primers accord-
ing to SEQ ID NO: 123 and 124 were used for gene-specific
amplification of said gene.

All proteins have transmembrane domains and, in addition,
do not display any homologies to previously known proteins.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing specific quantitative RT-PCR
analyses. None of the four genes were detected in the healthy
tissues which are investigated, with the exception of testis.
Consequently, there is a high probability of said genes being
germ cell-specific. However, surprisingly significant expres-
sion is found in various tumor samples.

The four genes are thus typical representatives of the class
of cancer/testis antigens which are expressed in normal tis-
sues exclusively in the germ cells of the testis. In tumors,
however, cancer/testis antigens are frequently switched on,
although they are not expressed in the underlying somatic
normal tissue cells. Several members of this functionally and
structurally heterogeneous class are already tested for spe-
cific immunotherapeutic approaches with cancers in phase
1/11 studies, owing to their attractive selective tissue distribu-
tion (e.g. Scanlan M J, Gure A O, Jungbluth A A, Old L J,
ChenY T. 2002. Immunol. Rev. 2002 October; 188:22-32).

The extracellular domains of the four genes may be utilized
according to the invention as target structure of antibodies.

Example 17

Identification of the Sequence According to SEQ ID
NO: 57 as a Diagnostic and Therapeutic Cancer
Target

The sequence according to SEQ ID NO: 57 is derived from
a gene on chromosome 1 (1p21.3) and encodes the protein
sequence according to SEQ ID NO: 58. SEQ ID NO: 277 with
its gene product SEQ ID NO: 278 represents an alternative
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transcript of said gene locus. The transmembrane protein
does not display any homologies to previously known pro-
teins.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing a specific quantitative RT-PCR
(primer pair SEQ ID NO: 59 and 60). SEQ ID NO: 57 is
selectively expressed in the healthy tissues studied by us
(FIG. 30). Specific transcripts were detectable in nearly all
types of tumors analyzed and overexpressed in particular in
liver, ENT and kidney tumors. This was confirmed in the
analysis of individual tumor samples in comparison with
healthy tissue samples (FIG. 31).

The extracellular domains of the sequence according to
SEQ ID NO: 58 may be utilized according to the invention as
target structure of antibodies, in particular with amino acids
20-38 and 90-133 being located extracellularly.

Example 18

Identification of LOC119395 as a Diagnostic and
Therapeutic Cancer Target

The gene with SEQ ID NO: 61, which is present in the
LOC119395 gene locus on chromosome 17 (17q25.3),
encodes a gene product with SEQ ID NO: 62. The transmem-
brane protein displays no homologies to previously known
proteins.

According to the invention the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing an LOC119395-specific quan-
titative RT-PCR (primer pair SEQ ID NO: 63 and 64) (FIG.
32). LOC119395 is very selectively expressed in the healthy
tissues studied by us and is detectable only in a few tissues
(FIG. 32). In contrast, LOC119395-specific transcripts were
detectable in nearly all types of tumors analyzed. In parts
distinct, tumor-selective overexpression of LOC119395 was
observed in particular in gastric, ovarian and prostate carci-
nomas. This was confirmed in the analysis of individual
tumor samples in comparison with healthy tissue samples
(FIG. 33). It was possible to detect overexpression of
LOC119395 in mammary carcinomas and esophageal tumors
in comparison with the respective healthy tissue. Tumor-
selective expression was identified in colon carcinomas and
gastric carcinomas (FIG. 33).

The extracellular LOC119395 domain (amino acids
44-129) may be utilized according to the invention as target
structure of antibodies.

Example 19

Identification of LOC121838 as a Diagnostic and
Therapeutic Cancer Target

The gene which s located in the LOC121838 gene locus on
chromosome 13 (13q14.11) and has the transcript of SEQ ID
NO: 65 encodes the protein with SEQ ID NO: 66. The trans-
membrane protein displays no homologies to previously
known proteins.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing an LOC121838-specific quan-
titative RT-PCR (primer pair SEQ ID NO: 67 and 68) (FIG.
34A). LOC121838 is very selectively expressed in the
healthy tissues studied by us and is detectable only in a few
tissues (FIGS. 34A and B). In contrast, LOC121838-specific
transcripts were detectable in many types of tumors analyzed.
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We found distinct tumor-selective overexpression of
LOC121838 in particular in ovarian and esophageal carcino-
mas.

The extracellular LOC121838 domains may be utilized
according to the invention as target structure of antibodies.

Example 20

Identification of LOC221103 as a Diagnostic and
Therapeutic Cancer Target

The gene which is localized in the LOC221103 gene locus
on chromosome 11 (11q12.3) and has the transcript of SEQ
ID NO: 69 encodes the protein with SEQ ID NO: 70. The
transmembrane protein displays no homologies to previously
known proteins.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing an LOC221103-specific quan-
titative RT-PCR (primer pair SEQ ID NO: 71 and 72). In the
healthy tissues studied by us, LOC221103 is expressed only
in the liver and otherwise not detectable (FIG. 35). Surpris-
ingly, LOC221103-specific transcripts are overexpressed in
liver carcinomas (FIG. 36).

The extracellular LOC221103 domains may be utilized
according to the invention as target structure of antibodies.

Example 21

Identification of LOC338579 as a Diagnostic and
Therapeutic Cancer Target

The gene which is localized in the LOC338579 gene locus
on chromosome 10 (10q11.21) and has the transcript of SEQ
ID NO: 73 encodes the protein with SEQ ID NO: 74. The
transmembrane protein displays no homologies to previously
known proteins.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing an LOC338579-specific quan-
titative RT-PCR (primer pair SEQ ID NO: 75 and 76). We
found expression in healthy tissues only in testis and, at a
lower level, in the liver and the thymus. Surprisingly, we
found LOC338579 overexpression in colon carcinomas and
liver carcinomas in comparison with the healthy tissue (FIG.
37).

The extracellular LOC338579 domains may be utilized
according to the invention as target structure of antibodies.

Example 22

Identification of LOC90342 as a Diagnostic and
Therapeutic Cancer Target

The gene which is located in the LOC90342 gene locus on
chromosome 2 (2q11.2) and has the transcript of SEQ ID NO:
77 encodes the protein with SEQ ID NO: 78. The transmem-
brane protein includes a calcium-binding motif (CalB) which
is conserved in protein kinase C and in various phospholi-
pases.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing an LOC90342-specific quan-
titative RT-PCR (primer pair SEQ ID NO: 79 and 80) (FIG.
38). We found LOC90342 only in a small number of healthy
tissues, most of which are of little relevance with regard to
toxicity (FIG. 38). In contrast, we found LOC90342-specific
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transcripts in a multiplicity of the types of tumors analyzed. In
parts distinctly tumor-selective overexpression of LOC90342
was observed in particular in gastric, liver, pancreatic, pros-
tate, ovarian and lung carcinomas.

The membrane protein has a single transmembrane domain
(aa 707-726). The extracellular LOC90342 domain may be
utilized according to the invention as target structure of thera-
peutic antibodies.

Example 23

Identification of LRFNT1 as a Diagnostic and
Therapeutic Cancer Target

LRFN1 (SEQ ID NO: 81) is a gene which is localized on
chromosome 19 (19q13.2). The gene codes for the protein of
SEQ ID NO: 82. Said protein includes a transmembrane
domain and displays homologies to the Myb DNA-binding
domain and to a C2-type immunoglobulin domain.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing an LRFN1-specific quantita-
tive RT-PCR (primer pair SEQ ID NO: 83 and 84). LRFN1 is
very weakly expressed in most of the normal tissues studied,
except for activated PBMC and brain (FIG. 39). In contrast,
we found LRFNI1-specific transcripts to be increasingly
detectable in some of the types of tumors analyzed. We found
distinct tumor-selective overexpression of LRFN1 in particu-
lar in gastric, pancreatic, esophageal and mammary carcino-
mas, in comparison with the corresponding normal tissues.

The protein includes a transmembrane domain (aa 448-
470). The extracellular LRFN1 domains may be utilized
according to the invention as target structure of therapeutic
antibodies.

Example 24

Identification of LOC285916 as a Diagnostic and
Therapeutic Cancer Target

The gene which is localized in the LOC285916 gene locus
on chromosome 7 (7p22.3) and has the transcript of SEQ ID
NO: 85 encodes the protein with SEQ ID NO: 86. The trans-
membrane protein displays no homologies to previously
known proteins.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing an LOC285916-specific quan-
titative RT-PCR (primer pair SEQ ID NO: 87 and 88). In the
healthy tissues studied by us, LOC285916 is expressed selec-
tively in testis, with no or only little expression being detected
by us in all other tissues studied (FIG. 40A). Surprisingly, we
found LOC285916-specific transcripts in all types of tumors
tested. Distinct tumor-specific overexpression was detectable
in particular in mammary, esophageal, renal, ENT and lung
carcinomas (FIGS. 40A and B).

The extracellular LOC285916 domains (amino acids 42 to
93) may be utilized according to the invention as target struc-
ture of antibodies.

Example 25

Identification of MGC71744 as a Diagnostic and
Therapeutic Cancer Target

The MGC71744 gene with SEQ ID NO: 93 on chromo-
some 17 (17p13.2) encodes the protein with SEQ ID NO: 94.
The transmembrane protein displays no homologies to pre-
viously known proteins.
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According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples (pool
of samples) was studied after establishing an MGC71744-
specific quantitative RT-PCR (primer pair SEQ ID NO: 95
and 96) (FIG. 41). MGC71744 is hardly expressed in healthy
tissue. We found small amounts of specific transcripts only in
the lung and in the spleen. The level of MGC71744-specific
expression in all other healthy tissues analyzed was low or not
detectable at all (FIG. 41A). In contrast, we surprisingly
found MGC71744-specific overexpression in some types of
tumors, in particular in carcinomas of the kidney (FIGS. 41A
& B), in comparison with healthy tissue.

The extracellular domain of MGC71744 (N terminus, aa
67-85) in particular may be utilized according to the invention
as target structure of antibodies.

Example 26

Identification of LOC342982 as a Diagnostic and
Therapeutic Cancer Target

The gene which is localized in the LOC342982 gene locus
on chromosome 19 (19p13.13) and has the transcript of SEQ
ID NO: 97 encodes the protein with SEQ ID NO: 98. The
transmembrane protein displays homologies to the carbohy-
drate binding domain of C-type lectins.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples (pool
of samples) was investigated after establishing an
LOC342982-specific quantitative RT-PCR (primer pair SEQ
IDNO: 99 and 100). LOC342982-specific RNA is selectively
expressed, with only a low level of expression or no expres-
sion being detectable in many normal tissues analyzed (FIG.
42). In contrast, nearly all of the classes of tumors tested
exhibited overexpression which was partly tumor-specific.
Primarily pancreatic, kidney, lung and mammary carcinomas
exhibit very strong expression of LOC342982-specific RNA
(FIG. 42).

The extracellular domain of L.LOC342982 (amino acids
178-339) in particular may be utilized according to the inven-
tion as target structure of monoclonal antibodies.

Example 27

Identification of LOC343169/OR6F1 as a Diagnostic
and Therapeutic Cancer Target

The gene OR6F1 which is localized in the LOC343169
gene locus on chromosome 1 (1q44) and has the transcript of
SEQ ID NO: 101 encodes the protein with SEQ ID NO: 102.
ORG6F1 has several transmembrane domains and belongs to
the family of olfactory receptors and thus to the large family
of G protein-coupled receptors.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples (pool
of samples) was investigated after establishing an
LOC343169/0R6F 1-specific quantitative RT-PCR (primer
pair SEQ ID NO: 103 and 104) (FIG. 43A). LOC343169/
ORG6F1 is very selectively expressed in healthy tissue, with
specific transcripts being detectable especially in testis and
spleen. The level of LOC343169/0OR6F1-specific expression
was low or not detectable at all in all other healthy tissues
analyzed (FIG. 43A). In contrast, LOC343169/OR6F 1-spe-
cific overexpression was surprisingly detected in some types
of tumors. Tumor-specific overexpression of LOC343169/
ORG6F1 is seen in particular in mammary, ovarian, kidney,
prostate, pancreatic and liver carcinomas (FIG. 43A). An
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analysis of individual samples confirmed overexpression in
ovarian carcinomas. LOC343169/0OR6F1 is a selectively
expressed antigen which is obviously increasingly expressed
in proliferating tissues. Thus selective overexpression in
tumors can be observed which is therapeutically utilizable.
The extracellular domains in particular may be utilized
according to the invention as target structures of monoclonal
antibodies.

Example 28

Identification of LOC340204 as a Diagnostic and
Therapeutic Cancer Target

The gene which is localized in the LOC340204 gene locus
on chromosome 6 (6p21.31) and has the transcript of SEQ ID
NO: 105 encodes the protein with SEQ ID NO: 106. Said
protein has a transmembrane domain. Moreover said protein
displays strong homology to a “colipase” domain. A cofactor
function for pancreatic lipase is attributed to colipase. SEQ
1D NO: 279 with its gene product SEQ ID NO: 280 represents
an alternative transcript of said gene locus, which could be
both a separate transcript and a splice variant of SEQ ID NO:
105.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing an LOC340204-specific quan-
titative RT-PCR (primer pair SEQ ID NO: 107 and 108).
LOC340204 is selectively expressed in healthy tissues and
strongly overexpressed in some tumors. Distinct overexpres-
sion in tumor samples in comparison with various normal
tissues was detected in particular in gastric, pancreatic, ova-
rian, lung and esophageal carcinomas (FIG. 44).

The extracellular LOC340204 domains may be utilized
according to the invention as target structure of monoclonal
antibodies.

Example 29

Identification of LOC340067 as a Diagnostic and
Therapeutic Cancer Target

The gene which is localized in the LOC340067 gene locus
on chromosome 5 (5q22.3) and has the transcript of SEQ ID
NO: 109 encodes the protein with SEQ ID NO: 110. The
transmembrane protein displays no homologies to other pro-
tein domains.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing a quantitative RT-PCR (primer
pair SEQ ID NO: 111 and 112) specific for LOC340067.
LOC340067 is selectively expressed in healthy tissues and
strongly overexpressed in some tumors (FIG. 45). Distinct
overexpression in tumor samples in comparison with various
healthy tissues was detected in particular in pancreatic, mam-
mary, liver, ovarian, lung and kidney carcinomas.

The extracellular LOC340067 domain may be utilized
according to the invention as target structure of monoclonal
antibodies.

Example 30

Identification of LOC342780 as a Diagnostic and
Therapeutic Cancer Target

The gene which is localized in the LOC342780 gene locus
on chromosome 18 (18q21.32) and has the transcript of SEQ
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1D NO: 309 encodes the protein with SEQ ID NO: 310. The
transmembrane protein includes an acyltransferase domain
which is present in many C. elegans proteins which have
previously not been characterized in detail.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples (pool
of samples, the number is indicated in the figure) was inves-
tigated after establishing an LOC342780-specific quantita-
tive RT-PCR (primer pair SEQ ID NO: 311 and 312).
LOC342780 is very selectively expressed in healthy tissue,
with specific transcripts being detectable especially in the
prostate, stomach, testis, lung and the mammary gland (FIG.
46). In contrast, LOC342780-specific expression was surpris-
ingly detected in all types of tumors analyzed. Tumor-specific
overexpression of LOC342780 is seen in particular in mam-
mary, ovarian, kidney and liver carcinomas (FIG. 46).

LOC342780 is a selectively expressed antigen which is
obviously increasingly expressed in proliferating tissues.
Thus selective overexpression in tumors can be observed
which is therapeutically utilizable. The extracellularly
located amino acids 76-89, 316-345, 399-493 and 650-665
(based on SEQ ID NO: 310) may be utilized according to the
invention as target structures of monoclonal antibodies.

Example 31

Identification of LOC339511 as a Diagnostic and
Therapeutic Cancer Target

The sequence according to SEQ ID NO: 113 is derived
from a gene which is located on chromosome 1 (1q23.1). The
gene encodes the protein of SEQ ID NO: 114. The transmem-
brane protein displays homologies to the group of olfactory
7-transmembrane receptors.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing a quantitative RT-PCR (primer
pair SEQ ID NO: 115 and 116) specific for LOC339511. In
healthy tissues, LOC339511 is selectively expressed in the
liver (FIG. 47A). In the carcinoma samples, LOC339511-
specific transcripts were identified in liver tumors, with weak
expression being moreover detectable in colon carcinomas,
mammary and lung carcinomas. When comparing liver-spe-
cific expression in tumor and in healthy tissue, increased
expression was detected in some tumor samples (FIG. 47B).

The extracellular domains of SEQ ID NO: 113 may be
utilized according to the invention as target structures of
monoclonal antibodies. In particular, the extracellularly
located amino acid residues 1-23, 82-100, 167-175 and 226-
236 are therefore particularly suitable for producing mono-
clonal antibodies.

Example 32

Identification of C140rf37 as a Diagnostic and
Therapeutic Cancer Target

Cl4orf37 (SEQ ID NO: 125) is a gene which is localized
on chromosome 14 (14q22.3) and which encodes the gene
product with SEQ ID NO: 126. The transmembrane protein
displays no homologies to previously known proteins.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing a quantitative RT-PCR (primer
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pair SEQ ID NO: 127 and 128) specific for Cl4orf37.
C140rf37 is expressed in various healthy tissues, and stron-
gest in testis (FIG. 48). A distinct overexpression in compari-
son with various healthy tissues was detected in particular in
kidney carcinomas.

The extracellular domain of SEQ ID NO: 126 may be
utilized according to the invention as target structure of
monoclonal antibodies.

Example 33

Identification of ATP1A4 as a Diagnostic and
Therapeutic Cancer Target

The ATP1A4 gene (SEQ ID NO: 129) is located on chro-
mosome 1 (1q21-23). The gene codes for a protein with SEQ
ID NO: 130. ATP1A4 is an integral transmembrane protein
with eight transmembrane domains, which is located in the
plasma membrane. ATP1A4 is part of a protein complex, with
the catalytical part of the sodium/potassium ATPase being
present at the N terminus (Woo et al., J. 2000. Biol. Chem.
275, 20693-99). ATP1A4 displays strong homologies to
numerous other representatives of the cation ATPase family.

According to the invention, the amount of gene-specific
transcripts in healthy tissue and in carcinoma samples was
investigated after establishing an ATP1A4-specific quantita-
tive RT-PCR (primer pair SEQ ID NO: 131 and 132). In
healthy tissues, ATP1 A4 is selectively expressed especially in
testis (FIG. 49). Strong overexpression of ATP1A4 was
detected in some tumor samples in comparison with the
respective healthy tissue. Distinct overexpression in tumor
samples in comparison with healthy tissues was detected in
particular in pancreatic, mammary, liver and kidney carcino-
mas (FIG. 49), with expression in pancreatic and mammary
carcinomas being very high over all.

The extracellular domains of ATP1A4 may be utilized
according to the invention as target structure of monoclonal
antibodies. The following amino acid residues, based on SEQ
ID NO: 130, are located extracellularly: amino acid residues
129-137,321-329, 816-857 and 977-990.

Example 34

Identification of SEQ ID NO: 133 to 264 as a
Diagnostic and Therapeutic Cancer Target

The sequences according to SEQ ID NO: 133-266 are 33
genes (nucleic acid sequence, amino acid sequence), together
with the respective PCR primers for specific RT-PCR reac-
tions. All proteins have one or more transmembrane domains,
but there is little information on homologies to protein
domains.

According to the invention, the amount of the particular
gene-specific transcripts in healthy tissue and in carcinoma
samples was investigated for these genes in specific quanti-
tative RT-PCR reactions. For all of the genes, overexpression
which was partially strong in comparison with the respective
healthy tissue was detected in tumor samples.

All genes of this group are therapeutically and diagnosti-
cally utilizable. The extracellular domains may be utilized
here according to the invention as target structure of antibod-
ies.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 312

<210> SEQ ID NO 1

<211> LENGTH: 920

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

tctgtagagyg ggaatggetg ctgtgtecatyg ggggtgeatg agcageccag tggagaggtg

cacttggtga gaaaccgatg cctctgecaa ccacctgeac taacctgetyg ggtctgagac

tgagccactt tggaagctga tcttggagca ccagtcaage cettagetgg ctgcagecac

agccaacaac aagactgcaa cctectgggg gatcctgage cagaatcece tggctaaatt

getecttgat tcttaaccca cagaaattgt gtaagaccte catcaggtgt cgacaaggaa

gatcccagta gggcaggaga caggagcacce tctgetgtgg ccaatgcagyg aatgetggec

atcattgett ctgctgggeg actgagaage atcacccact tecccagaac cttttttacg

tggagtgaaa actttaaggg gctgtccage taaacctcca acctccagat cccatgccaa

tttectetget tetgcaaaag gacttcaagt gaaagacatce tgcagetgtg aacgggggta

aaaccctece tgccccagge cccaagcaag gatttcecta geggggagga aggtagaatce

gagagaccte taaccctggg agaggaggga gggaaatcte cgaggaccag ggttatgeaa

caacacaagg gaagtacctg ctgggttetyg ggggttgggg aaggaaaatce cctactgecce

caagagccag ccccgaaccece aaggcacage ttatactgge cecggggect gggggggeac

gaaaaccttyg aaaaaggggc gccttceccag cttecceggg ggtaaggget ttacccccca

gagggggggy gaaaaatcceg agtgggatct ttcccaaccg ccgaagacta aaacctttaa

acccccaaag aaaccttcta

<210> SEQ ID NO 2

<211> LENGTH: 88

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

Arg Arg Phe Leu Trp Gly Phe Lys Gly Phe Ser Leu Arg Arg Leu Gly

1

Lys

Thr

Pro

Ala

65

Arg

5 10 15

Ile Pro Leu Gly Phe Phe Pro Pro Pro Leu Gly Gly Lys Ala Leu
20 25 30

Pro Gly Glu Ala Gly Lys Ala Pro Leu Phe Gln Gly Phe Arg Ala
35 40 45

Pro Gly Pro Gly Ala Ser Ile Ser Cys Ala Leu Gly Ser Gly Leu
50 55 60

Leu Gly Ala Val Gly Ile Phe Leu Pro Gln Pro Pro Glu Pro Ser
70 75 80

Tyr Phe Pro Cys Val Val Ala
85

<210> SEQ ID NO 3

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 3

gcagccacag ccaacaacaa ga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

920

22
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60

-continued
<210> SEQ ID NO 4
<211> LENGTH: 25
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Oligonucleotide
<400> SEQUENCE: 4
acagcagagg tgctcctgte tectg 25
<210> SEQ ID NO 5
<211> LENGTH: 2856
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 5
atggccaaaa gaaatctcag cactgtgaca gagttcatte ttgtagtctt cacagatcac 60
cctgaactgg cagttccact cttcecctagtg tttectcagtt tcectatcttgt cacttttcetg 120
gggaatggygyg ggatgatcat tctaatccaa gtggatgcce aactccacac ccccgtgtac 180
ttettectga gccaccttge tttectggat gectgetgtyg ccetcagtaat caccectcag 240
attctggcca cactggccac agacaagaca gttatctect atggetgecg tgctgtgcag 300
ttctetttet tcaccatatg tgcaggcaca gagtgttace tgctgtcagt gatggectat 360
gaccgetttyg ttgccattag caatccactg cactgtaaca tgaccatgac tccaggtacce 420
tgcagggtet ttttggecag tgccttcate tgtggggtgt caggggccat tctgecatace 480
acgtgcacct tcaccctete cttetgttgt gacaatcaga tcaacttett cttetgtgac 540
cteccaccee tgctgaaget cgcctgeage agcatgacac aaactgagat tgtcattcte 600
ctttgtgcaa aatgcatgtt cctagccaat gtcatggtta tcectgatctyg ctacatgete 660
attatcagag ccattttgag ggtgaagtcg gcaggaggece tcectgatage atctgcetcat 720
ttcgatgcat atgtatatga gacaggcatc aactacaaca cagtttatgg ctcaggaaag 780
gcagtagggt ggtcctggag gagectgcegg gaaaccaacc acatgagacc aggaaatact 840
tcaaaacact cagcagccca gctgcatcaa tgectcatee agcaagttgg caggtggcce 900
ttgcagagca tgcccttecce cgtttetgea gggecacctt ataagtcagt gcagectcte 960
cctggagacce cccggcectet cctgtgcate accggattat ttctgacttt gaagatgatg 1020
gggtgtgggc ccaggaggcce cagggacagg aagtctgact tcecttcataaa cacagaccct 1080
ggtgcagggt caccagaaga acagaggtgt ggatgggaag ggcatccttc ccactcctat 1140
accctgggge tgtctcectgece agtcaactte ggectgaaat gtccatggtg gacactatct 1200
ggacccccag ctacctgceca acgtccagac ctgcagacac cttctecacce aaaggagata 1260
tgttcatcecg ggctgcgace ccttacacac agcgctggac cagacagaag tcaagttcca 1320
gcagecteeyg gagcagccac tatgcectgaca aaggggctge cegacatcac tgtgggactg 1380
cagatttatg actcctgcat ctcagggatc caggctcectgg ggagcaccct ggccctgetg 1440
tccaatcage ttccacccac aaccaactat gcttgtgget cccagcaaca tcectectgggce 1500
gtggttggag ggatgacctt cctggagtca gagcccatgt ctgagctgcet ctecatctac 1560
agagtccecctce agggccaaag actcaccaaa aactttgaag taaaagaact tgtctgcaca 1620
tatctggtag gacagcttcecce ttatggectg gtcagttatg acaacagcaa ctttgagtgg 1680
ctggatcagc agctgcagaa gcagatcggg ggcgagggac ttcecctgttgg cgctgcgecce 1740
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62

-continued
agccgtgtag ccaggcaaca gtctgatgag gaagetgtgg gaggagtgca gggatacagg 1800
tggtctggat taggggcttc catccaaagt gccagagaag gggcttggca tcgcacaggg 1860
ctggagaaca tgaccactgc ccacctgtct gccttcaaac ttcecctgatct aactgccact 1920
taccaagcct acctggcagce caaagccctg tgggttgect atcagaactt gatgtcectgce 1980
tctgagagag agggaccatt cctgggaggc acgtatgcca atgcatggga agccaggcett 2040
tctcaggtta acttcaccac caaagcccaa gaagaggttt tcecttcgccaa agatggggaa 2100
gtgctgacaa cgtttgacat taaaaacatc tatgttctcc cagacctgtc aggacagaca 2160
gccattgttyg gacactttga cttcagagca ccttctggaa aagagcttct gttggatgac 2220
agcgcaattg tctgggcaga aggaccctta aagattagag ctgagagaac cctaagaacc 2280
aagaccacac agcacctctc acatcccaag ctccaggagt ccecttectet gtectgcaacg 2340
aaaaacgtcc tgtggaaacc aggaagtcaa ccctatttga gaagtcaaaa tgctgctaca 2400
aaagccttee ctgacccaga agagaaatcg caatgtcacc agtttctctt tetcecttcea 2460
gatagtgttg catgtcagaa gtgctctgac aaccagtggc ccaatgtgca gaagggcgag 2520
tgcatcccca aaacccttga cttettgtte tatcacaage ceccttgacac agegttgget 2580
gtctgcacag ccctgctcett tctecttgece ctggccatcet taggcatctt ccatgttgte 2640
tgctecetgtg tectgggtgte cttcatacct gcccacatge atgcccacag caaagacacce 2700
atggccatgg aggtctttgt catcttggca tcagcaggag gcctcatgte ctecctette 2760
ttttccaaat gctacatcat ccttcteccat cctgaaaaga acacaaaaga ccaaatgttt 2820
ggcecggcate atcgcaagtg ggaaaaactg aagtga 2856

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 6
H: 951
PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

Met Ala Lys
1

Phe Thr Asp
Ser Phe Tyr
35

Ile Gln Val
50

His Leu Ala

Ile Leu Ala

Arg Ala Val
Tyr Leu Leu
115

Pro Leu His
130

Leu Ala Ser
145

Thr Cys Thr

Arg Asn Leu Ser Thr

5

His Pro Glu Leu Ala

20

Leu Val Thr Phe Leu

40

Asp Ala Gln Leu His

55

Phe Leu Asp Ala Cys

Thr Leu Ala Thr Asp

85

Gln Phe Ser Phe Phe

100

Ser Val Met Ala Tyr

120

Cys Asn Met Thr Met

135

Ala Phe Ile Cys Gly
150

Phe Thr Leu Ser Phe

165

Val

Val

25

Gly

Thr

Cys

Lys

Thr

105

Asp

Thr

Val

Cys

Thr

10

Pro

Asn

Pro

Ala

Thr

90

Ile

Arg

Pro

Ser

Cys
170

Glu

Leu

Gly

Val

Ser

75

Val

Cys

Phe

Gly

Gly

155

Asp

Phe Ile Leu
Phe Leu Val
30

Gly Met Ile
45

Tyr Phe Phe
60

Val Ile Thr

Ile Ser Tyr

Ala Gly Thr
110

Val Ala Ile
125

Thr Cys Arg
140

Ala Ile Leu

Asn Gln Ile

Val Val

Phe Leu

Ile Leu

Leu Ser

Pro Gln

80

Gly Cys
95

Glu Cys

Ser Asn

Val Phe

His Thr

160

Asn Phe
175
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Phe

Thr

Ala

Ile

225

Phe

Gly

Asn

Pro

305

Pro

Leu

Asp

Arg

Ser

385

Gly

Pro

Gly

Leu

Ser

465

Ser

Met

Thr

Gln

545

Leu

Gly

Phe

Gln

Asn

210

Leu

Asp

Ser

His

Gln

290

Phe

Gly

Lys

Phe

Cys

370

Leu

Pro

Lys

Pro

Thr

450

Cys

Asn

Leu

Ser

Lys

530

Leu

Asp

Ala

Gly

Cys

Thr

195

Val

Arg

Ala

Gly

Met

275

Cys

Pro

Asp

Met

Phe

355

Gly

Pro

Pro

Glu

Asp

435

Lys

Ile

Gln

Leu

Glu

515

Asn

Pro

Gln

Ala

Gly

Asp

180

Glu

Met

Val

Tyr

Lys

260

Arg

Leu

Val

Pro

Met

340

Ile

Trp

Val

Ala

Ile

420

Arg

Gly

Ser

Leu

Gly

500

Leu

Phe

Tyr

Gln

Pro
580

Val

Leu

Ile

Val

Lys

Val

245

Ala

Pro

Ile

Ser

Arg

325

Gly

Asn

Glu

Asn

Thr

405

Cys

Ser

Leu

Gly

Pro

485

Val

Leu

Glu

Gly

Leu
565

Ser

Gln

Pro

Val

Ile

Ser

230

Tyr

Val

Gly

Gln

Ala

310

Pro

Cys

Thr

Gly

Phe

390

Cys

Ser

Gln

Pro

Ile

470

Pro

Val

Ser

Val

Leu
550
Gln

Arg

Gly

Pro

Ile

Leu

215

Ala

Glu

Gly

Asn

Gln

295

Gly

Leu

Gly

Asp

His

375

Gly

Gln

Ser

Val

Asp

455

Gln

Thr

Gly

Ile

Lys

535

Val

Lys

Val

Tyr

Leu

Leu

200

Ile

Gly

Thr

Trp

Thr

280

Val

Pro

Leu

Pro

Pro

360

Pro

Leu

Arg

Gly

Pro

440

Ile

Ala

Thr

Gly

Tyr

520

Glu

Ser

Gln

Ala

Arg

Leu

185

Leu

Cys

Gly

Gly

Ser

265

Ser

Gly

Pro

Cys

Arg

345

Gly

Ser

Lys

Pro

Leu

425

Ala

Thr

Leu

Asn

Met

505

Arg

Leu

Tyr

Ile

Arg
585

Trp

Lys

Cys

Tyr

Leu

Ile

250

Trp

Lys

Arg

Tyr

Ile

330

Arg

Ala

His

Cys

Asp

410

Arg

Ala

Val

Gly

Tyr

490

Thr

Val

Val

Asp

Gly

570

Gln

Ser

Leu

Ala

Met

Leu

235

Asn

Arg

His

Trp

Lys

315

Thr

Pro

Gly

Ser

Pro

395

Leu

Pro

Ser

Gly

Ser

475

Ala

Phe

Pro

Cys

Asn
555
Gly

Gln

Gly

Ala

Lys

Leu

220

Ile

Tyr

Ser

Ser

Pro

300

Ser

Gly

Arg

Ser

Tyr

380

Trp

Gln

Leu

Gly

Leu

460

Thr

Cys

Leu

Gln

Thr

540

Ser

Glu

Ser

Leu

Cys

Cys

205

Ile

Ala

Asn

Leu

Ala

285

Leu

Val

Leu

Asp

Pro

365

Thr

Trp

Thr

Thr

Ala

445

Gln

Leu

Gly

Glu

Gly

525

Tyr

Asn

Gly

Asp

Gly

Ser

190

Met

Ile

Ser

Thr

Arg

270

Ala

Gln

Gln

Phe

Arg

350

Glu

Leu

Thr

Pro

His

430

Ala

Ile

Ala

Ser

Ser

510

Gln

Leu

Phe

Leu

Glu
590

Ala

Ser

Phe

Arg

Ala

Val

255

Glu

Gln

Ser

Pro

Leu

335

Lys

Glu

Gly

Leu

Ser

415

Ser

Thr

Tyr

Leu

Gln

495

Glu

Arg

Val

Glu

Pro
575

Glu

Ser

Met

Leu

Ala

His

240

Tyr

Thr

Leu

Met

Leu

320

Thr

Ser

Gln

Leu

Ser

400

Pro

Ala

Met

Asp

Leu

480

Gln

Pro

Leu

Gly

Trp

560

Val

Ala

Ile
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Gln

Thr

625

Tyr

Leu

Ala

Ala

Phe

705

Ala

Leu

Arg

Pro

Trp

785

Lys

Phe

Trp

Leu

Leu

865

Cys

Ser

Gly

Leu

Arg
945

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Ser

610

Thr

Gln

Met

Asn

Gln

690

Asp

Ile

Leu

Ala

Lys

770

Lys

Ala

Leu

Pro

Phe

850

Leu

Ser

Lys

Gly

His

930

Lys

595

Ala

Ala

Ala

Ser

Ala

675

Glu

Ile

Val

Asp

Glu

755

Leu

Pro

Phe

Pro

Asn

835

Tyr

Phe

Cys

Asp

Leu

915

Pro

Trp

Arg

His

Tyr

Cys

660

Trp

Glu

Lys

Gly

Asp

740

Arg

Gln

Gly

Pro

Ser

820

Val

His

Leu

Val

Thr

900

Met

Glu

Glu

SEQUENCE :

22

Glu

Leu

Leu

645

Ser

Glu

Val

Asn

His

725

Ser

Thr

Glu

Ser

Asp

805

Asp

Gln

Lys

Leu

Trp

885

Met

Ser

Lys

Lys

SEQ ID NO 7
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Oligonucleotide

7

Gly

Ser

630

Ala

Glu

Ala

Phe

Ile

710

Phe

Ala

Leu

Ser

Gln

790

Pro

Ser

Lys

Pro

Ala

870

Val

Ala

Ser

Asn

Leu
950

Ala

615

Ala

Ala

Arg

Arg

Phe

695

Tyr

Asp

Ile

Arg

Leu

775

Pro

Glu

Val

Gly

Leu

855

Leu

Ser

Met

Leu

Thr

935

Lys

aggtggtgtyg acgctgetge ta

600

Trp

Phe

Lys

Glu

Leu

680

Ala

Val

Phe

Val

Thr

760

Pro

Tyr

Glu

Ala

Glu

840

Asp

Ala

Phe

Glu

Phe

920

Lys

His

Lys

Ala

Gly

665

Ser

Lys

Leu

Arg

Trp

745

Lys

Leu

Leu

Lys

Cys

825

Cys

Thr

Ile

Ile

Val

905

Phe

Asp

Arg

Leu

Leu

650

Pro

Gln

Asp

Pro

Ala

730

Ala

Thr

Ser

Arg

Ser

810

Gln

Ile

Ala

Leu

Pro

890

Phe

Ser

Gln

Thr

Pro

635

Trp

Phe

Val

Gly

Asp

715

Pro

Glu

Thr

Ala

Ser

795

Gln

Lys

Pro

Leu

Gly

875

Ala

Val

Lys

Met

Gly

620

Asp

Val

Leu

Asn

Glu

700

Leu

Ser

Gly

Gln

Thr

780

Gln

Cys

Cys

Lys

Ala

860

Ile

His

Ile

Cys

Phe
940

605

Leu

Leu

Ala

Gly

Phe

685

Val

Ser

Gly

Pro

His

765

Lys

Asn

His

Ser

Thr

845

Val

Phe

Met

Leu

Tyr

925

Gly

Glu

Thr

Tyr

Gly

670

Thr

Leu

Gly

Lys

Leu

750

Leu

Asn

Ala

Gln

Asp

830

Leu

Cys

His

His

Ala

910

Ile

Arg

Asn

Ala

Gln

655

Thr

Thr

Thr

Gln

Glu

735

Lys

Ser

Val

Ala

Phe

815

Asn

Asp

Thr

Val

Ala

895

Ser

Ile

His

Met

Thr

640

Asn

Tyr

Lys

Thr

Thr

720

Leu

Ile

His

Leu

Thr

800

Leu

Gln

Phe

Ala

Val

880

His

Ala

Leu

His

22
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<210> SEQ ID NO 8

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 8

tcttettggg ctttggtggt ga

<210> SEQ ID NO 9

<211> LENGTH: 543

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 9

ataaagcggyg acaacacaga acttcccagt tacaccagge atcctggece aaagtttcecce

aaatccagge ggctagagge ccactgette ccaactacca getgaggggg tcegtceccga

gaagggagaa gaggccgaag aggaaacatyg aacttctatt tactcctage gagcageatt

ctgtgtgect tgattgtett ctggaaatat cgecgettte agagaaacac tggcgaaatg

tcatcaaatt caactgctet tgcactagtg agaccctett cttetgggtt aattaacage

aatacagaca acaatcttge agtctacgac cteteteggg atattttaaa taatttccca

cactcaatag ccaggcagaa gcgaatattg gtaaacctca gtatggtgga aaacaagcetg

gttgaactgg aacatactct acttagcaag ggtttcagag gtgcatcacc tcaccggaaa

tccacctaaa agcegtacagg atgtaatgece agtggtggaa atcattaaag acactttgag

tag

<210> SEQ ID NO 10

<211> LENGTH: 113

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10

Met

1

Val

Ser

Ile

Asp

65

Leu

Thr

Thr

Asn Phe Tyr Leu Leu Leu Ala Ser Ser Ile Leu Cys Ala Leu Ile
Phe Trp Lys Tyr Arg Arg Phe Gln Arg Asn Thr Gly Glu Met Ser
20 25 30

Asn Ser Thr Ala Leu Ala Leu Val Arg Pro Ser Ser Ser Gly Leu
35 40 45

Asn Ser Asn Thr Asp Asn Asn Leu Ala Val Tyr Asp Leu Ser Arg
50 55 60

Ile Leu Asn Asn Phe Pro His Ser Ile Ala Arg Gln Lys Arg Ile
70 75 80

Val Asn Leu Ser Met Val Glu Asn Lys Leu Val Glu Leu Glu His
85 90 95

Leu Leu Ser Lys Gly Phe Arg Gly Ala Ser Pro His Arg Lys Ser
100 105 110

<210> SEQ ID NO 11

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

22

60

120

180

240

300

360

420

480

540

543
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<400>

SEQUENCE: 11

gtgtgecttyg attgtcttet gg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 12

LENGTH: 19

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Oligonucleotide

SEQUENCE: 12

cctggetatt gagtgtggg

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 13

LENGTH: 2761

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 13

ctaggcctca gtetgtetge atccaggtge ttattaaaac agtgtgttge tccacaccge

ctegtgttgt ctgttggege getcteeggg ttecaaccaa tgcaagagee ttggggetgg

ccctgaaace tgcgagggge tteegtecac gtecccagtg gacctaccac ccctccatcet

gggaaagcag gccacagcag ccggacaaag gaagctccte agectctagt cgectetetg

tgcatgcaca tcggtcactg atctegecta ctggcacaga cgtgtttate ggccaaactg

accctcacaa aaagctacca ccgaagtgga caggeccecta cactgtgata ctcagcacac

caactgcagt gagagtccga ggactcccca actggatcca tegecaccagg gtcaagetca

cccccaagge agettettee tcecaaaacat taacagetaa gtgtttgtet gggccaattt

ctcctaccaa gtttaaatta accaacattt ttttettaaa accaaaacac aaggaagact

aaccacgtge ttccaggaat ggectgtate tacccaacca ctttctatac ctetetteca

accaaaagtc ttaatatggg aatatcccte accacgatec taatactgte agtagetgte

ctgctgteca cagcageccee tecgagetge cgtgagtgtt atcagtettt gcactacaga

ggggagatgce aacaatactt tacttaccat actcatatag aaagatcctyg ttatggaaac

ttaatcgagg aatgtgttga atcaggaaag agttattata aagtaaagaa tctaggagta

tgtggcagte gtaatgggge tatttgecce agagggaage agtggetttg cttcaccaaa

attggacaat ggggagtaaa cactcaggtg cttgaggaca taaagagaga acagattata

gccaaagcca aagcectcaaa accaacaact ccccctgaaa atcgeccgeg geatttecat

tcctttatac aaaaactata agcagatgca tcecttecta agccaggaaa aaatctgttt

gtagatctag gagaaccatt gtgcttacca tgaatgtgte caattgttgg gtatgegggg

gagctttatyg agtgaacagt ggctgtggga cgggatagac attccccctt acttacagge

atcccaaaac cccagactca ctttcactee tcaggaatge cegecagtect ggacacttac

caacccagta tgagggacgg tgtgcatate ccgcaagtgg actgataaaa cccatcgege

cgtaggtgaa aacccgtcac caaaccctaa cagtcaatge ctccataget gagtggtgge

caaggttacc ccctggagece tggtctectt ctaacttaag ctacctcaat tgtgtettgt

caaaaaaggc ctggtactgt acgaacacca ctaaccctta tgcegecatac ctcecgectaa

gtgtactatg cgacaatcct aggaacacca gctgacaatg gactgccact gacggattec

tgtggatatg gggaacccag gcttactcac agetacctta tcactggcaa ggtacttget

22

19

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



71

US 9,267,177 B2

72

-continued
tcectaggcac aattcaacct ggattcetttt tacttccgaa gcaggcgggce aacaccctca 1680
gagtccctgt gtatgataac cagagaaaaa tgatccttgg aggtaggagg gagccaaaga 1740
ttgtgagagg acgagtggcc tcectgcaacgg atcattgaat actatggtcce tgccacttgg 1800
gcagaggatg gttcatgggg ttatcgcact cccatatata tgccaaatag agcgattaga 1860
ctacaagctg ttctagagat aatcactaac caaactgcct cagccctaga aatgctcecgeg 1920
caacaacaaa accaaatgcg cgcggcaatt tatcaaaaca ggctggccct agactactta 1980
ttagcagaag agggtgcggg ctgtggtaag tttaacatct ccaattgctg tcecttaacata 2040
ggcaataatg gagaagaggt tctggaaatc gcttcaaaca tcagaaaagt agcccgtgta 2100
ccagtccaaa cctgggaggg atgggaccca gcaaaccttc taggagggtg gttctctaat 2160
ttaggaggat ttaaaatgct ggtggggaca gtcattttca tcactggggt cctectgttt 2220
ctccectgtg gtatcccatt aaaactcecttg ttgaaactac agttaacctce ctgacaatcce 2280
agatgatgct cctgctacag cggcacgatg gataccaacc cgtctctcaa gaatacccca 2340
aaaattaagt ttttcttttt ccaaggtgcce cacgccaccce ctatgtcacg cctgaagtag 2400
ttattgagaa agtcgtcecct ttcccctttt ctataaccaa atagacagga atggaagatt 2460
ctecctegggg cctgaaaget tgcgggatga ataactcectce ctcectcagge ccagtceccaa 2520
ggtacaaact tgcaccagca gcaagatagc agaggcagga agagagctgg ctggaagaca 2580
cgtacccececct gaagatcaag agggaggtcg ccctggtact acatagcagt cacgttaggce 2640
tgggacaatt cctgtttaca gaggactata aaacccctge cccatcctceca cttggggetg 2700
atgccatttt aggcctcage ctgtctgcat gcaggcgcetce attaaaacag catgttgcetce 2760
c 2761

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 14
H: 160
PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 14

Met Ala Cys
1

Ser Leu Asn
Ala Val Leu
35

Gln Ser Leu
50

Thr His Ile
65

Glu Ser Gly

Ser Arg Asn

Thr Lys Ile
115

Lys Arg Glu
130

Pro Pro Glu
145

Ile Tyr Pro Thr Thr

Met Gly Ile Ser Leu

20

Leu Ser Thr Ala Ala

40

His Tyr Arg Gly Glu

Glu Arg Ser Cys Tyr

70

Lys Ser Tyr Tyr Lys

85

Gly Ala Ile Cys Pro

100

Gly Gln Trp Gly Val

120

Gln Ile Ile Ala Lys

135

Asn Arg Pro Arg His
150

Phe

Thr

25

Pro

Met

Gly

Val

Arg

105

Asn

Ala

Phe

Tyr

10

Thr

Pro

Gln

Asn

Lys

90

Gly

Thr

Lys

His

Thr

Ile

Ser

Gln

Leu

75

Asn

Lys

Gln

Ala

Ser
155

Ser Leu Pro
Leu Ile Leu
30

Cys Arg Glu
45

Tyr Phe Thr
60

Ile Glu Glu

Leu Gly Val

Gln Trp Leu
110

Val Leu Glu
125

Ser Lys Pro
140

Phe Ile Gln

Thr Lys
15

Ser Val

Cys Tyr

Tyr His

Cys Val

80

Cys Gly

95

Cys Phe

Asp Ile

Thr Thr

Lys Leu
160
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<210> SEQ ID NO 15

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 15

cctetagteg cctetetgtg ¢

<210> SEQ ID NO 16

<211> LENGTH: 17

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 16

accctggtge gatggat

<210> SEQ ID NO 17

<211> LENGTH: 1635

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 17

gectgteect gecttaagtg cctactggat cccegggagee tgggetgggyg cctgggeact
gettectect tggccccteca ggcecttgga agcagagaga gaacctettyg cagatccecag
getegtecce agcacagcag acaccaggaa ggtggccaga gectcactga gecgaaccga
cggecgecaca cccacccagg ctggagecat ggataaatte cgcatgetcet tccagcactt
ccagtcaage tcggagtegg tgatgaatgg catctgectg ctgetggetyg cggtcacegt
caagctgtac tcctectttg acttcaactyg tcectgectg gtgcactaca atgcactcta
cggectggge ctgetgetga cgeccecget cgecctgttt ctetgeggee tcectegecaa
ceggecagtet gtggtgatgg tegaggagtyg gegecggece geagggcace ggaggaagga
cccaggcate atcaggtaca tgtgetecte tgtgetgeag agggegetgg ccgecccect
ggtctggate ctgctggecce tecttgacgyg gaagtgette gtgtgtgect tcageagetce
tgtggaccct gagaagttte tggactttge caacatgacce cccagecagg tacagetcett
cctggecaag gtteectgea aggaggatga getggtcagg gatagecetyg cteggaagge
agtgtctege tacctgeggt gectgtcaca ggecategge tggagegtca ccectgetget
gatcatcgeg gecttectgg cecgetgect gaggccctge ttegaccaga cagtettect
gcagcgcaga tactggagca actacgtgga cctggagcag aagctctteg acgagacctg
ctgtgagcat gecgegggact tegegeaceg ctgegtgetg cacttetttyg ccagecatgeg
gagtgagcetyg caggegeggg ggctgegeceyg gggcaatgca ggcaggagac tcgagetcec
cgcagtgect gagcccccag aaggectgga tagtggaagt gggaaggece acctgegege
aatctccage cgggagcagg tggaccgect cctaageacg tggtacteca gcaagcecgece
getggaccetyg getgecatcee cegggetetyg cgggggtgge cttagecacce gegeccctac
cttggcactyg ggcacgagge tgtcacaaca caccgacgtg tagggtcetg gecaggettg
aagcggcagt gttcgecaggt gaaatgeege getgacaaag ttcetggagte tttecaggece

gtggggacce cacggcaggce accctaagte ttgttagect cctttttaaa gtageccaat

ctctgectag tttetgggtg tggectecag cgegettcac aaactttaat gtggactegg

21

17

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440
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ttcaccgagg gecttgttaa atacaggttc agacagtgta gccaggaccg agtctgagat 1500
tctgcatttt aaacaagctc ctggaggctg atgtgctttt ggtcagtgaa ccaaactttg 1560
agtagcaaga atctaagtaa atctgccatg ggttctgggt tctagatgtc aattctaaat 1620
aataataatg acctt 1635
<210> SEQ ID NO 18

<211> LENGTH: 344

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 18

Met Asp Lys Phe Arg Met Leu Phe Gln His Phe Gln Ser Ser Ser Glu
1 5 10 15

Ser Val Met Asn Gly Ile Cys Leu Leu Leu Ala Ala Val Thr Val Lys
20 25 30

Leu Tyr Ser Ser Phe Asp Phe Asn Cys Pro Cys Leu Val His Tyr Asn
35 40 45

Ala Leu Tyr Gly Leu Gly Leu Leu Leu Thr Pro Pro Leu Ala Leu Phe
50 55 60

Leu Cys Gly Leu Leu Ala Asn Arg Gln Ser Val Val Met Val Glu Glu
65 70 75 80

Trp Arg Arg Pro Ala Gly His Arg Arg Lys Asp Pro Gly Ile Ile Arg
85 90 95

Tyr Met Cys Ser Ser Val Leu Gln Arg Ala Leu Ala Ala Pro Leu Val
100 105 110

Trp Ile Leu Leu Ala Leu Leu Asp Gly Lys Cys Phe Val Cys Ala Phe
115 120 125

Ser Ser Ser Val Asp Pro Glu Lys Phe Leu Asp Phe Ala Asn Met Thr
130 135 140

Pro Ser Gln Val Gln Leu Phe Leu Ala Lys Val Pro Cys Lys Glu Asp
145 150 155 160

Glu Leu Val Arg Asp Ser Pro Ala Arg Lys Ala Val Ser Arg Tyr Leu
165 170 175

Arg Cys Leu Ser Gln Ala Ile Gly Trp Ser Val Thr Leu Leu Leu Ile
180 185 190

Ile Ala Ala Phe Leu Ala Arg Cys Leu Arg Pro Cys Phe Asp Gln Thr
195 200 205

Val Phe Leu Gln Arg Arg Tyr Trp Ser Asn Tyr Val Asp Leu Glu Gln
210 215 220

Lys Leu Phe Asp Glu Thr Cys Cys Glu His Ala Arg Asp Phe Ala His
225 230 235 240

Arg Cys Val Leu His Phe Phe Ala Ser Met Arg Ser Glu Leu Gln Ala
245 250 255

Arg Gly Leu Arg Arg Gly Asn Ala Gly Arg Arg Leu Glu Leu Pro Ala
260 265 270

Val Pro Glu Pro Pro Glu Gly Leu Asp Ser Gly Ser Gly Lys Ala His
275 280 285

Leu Arg Ala Ile Ser Ser Arg Glu Gln Val Asp Arg Leu Leu Ser Thr
290 295 300

Trp Tyr Ser Ser Lys Pro Pro Leu Asp Leu Ala Ala Ser Pro Gly Leu
305 310 315 320

Cys Gly Gly Gly Leu Ser His Arg Ala Pro Thr Leu Ala Leu Gly Thr
325 330 335
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Arg Leu Ser Gln His Thr Asp Val
340

<210> SEQ ID NO 19

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 19

gaggaaggac ccaggcatca

<210> SEQ ID NO 20

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 20

gaaggcacac acgaagcact

<210> SEQ ID NO 21

<211> LENGTH: 4556

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 21

geggeegece catteccaga ceggecgeca geccatetgg ttagetcceg cegeteegeg
cegeceggga gtegggagee goeggggaace gggcacctge accegectet gggagtgagt
ggttccaget ggtgectgge ctgtgtcetet tggatgecct gtggettcag teegtcetect
gttgcccace acctegtcee tgggcegect gataccccag cccaacaget aaggtgtgga
tggacagtag ggggctgget tcetcetcactg gtecaggggte ttcetcececetyg tetgectcece
ggagctagga ctgcagaggg gcctatcatyg gtgettgecag gecccctgge tgtctegetg
ttgctgeccca gectcacact getggtgtee cacctcteca geteccagga tgtctcecagt
gagcccagea gtgagcagca gcetgtgegee cttagcaage accccaccegt ggectttgaa
gacctgcage cgtgggtcte taacttcacce taccctggag cccgggattt cteccagetg
getttggace cctcegggaa ccagetcate gtgggagceca ggaactacct ctteagactce
agccttgeca atgtetetet tettcaggee acagagtggg ccetecagtga ggacacgege
cgctectgee aaagcaaagg gaagactgag gaggagtgte agaactacgt gegagtcectg
atcgtegeceg geccggaaggt gttcatgtgt ggaaccaatg cetttteece catgtgcace
agcagacagg tggggaacct cagccggact attgagaaga tcaatggtgt ggcccegetge
ccctatgace cacgecacaa ctcecacaget gtcatctect cecaggggga getctatgea
gecacggtca tcgacttcte aggtcgggac cctgccatct accgcagect gggcagtggg
ccaccgette gecactgecca atataactee aagtggetta atgagecaaa cttegtggca
gectatgata ttgggetgtt tgcatactte ttectgeggg agaacgcagt ggagcacgac
tgtggacgca ccgtgtacte tegegtggee cgegtgtgea agaatgacgt ggggggecga
ttcectgetgyg aggacacatg gaccacatte atgaaggecce ggctcaactg ctecegecceg

ggcgaggtcee ccttectacta taacgagetyg cagagtgect tccacttgec ggagcaggac

ctcatctatg gagttttcac aaccaacgta aacagcateg cggettcetge tgtcetgegece

20

20

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320
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ttcaacctca gtgctatcte ccaggctttce aatggcccat ttcgctacca ggagaacccce 1380
agggctgect ggctceccccat agccaaccce atccccaatt tccagtgtgg caccctgect 1440
gagaccggte ccaacgagaa cctgacggag cgcagectge aggacgcgca gegectcette 1500
ctgatgageg aggccgtgca gecggtgaca cecgagecect gtgtcaccca ggacagegtyg 1560
cgcttetcac acctegtggt ggacctggtg caggctaaag acacgctcta ccatgtactce 1620
tacattggca ccgagtcggg caccatcctg aaggcegetgt ccacggcgag ccgcagecte 1680
cacggetget acctggagga getgcacgtg ctgeccceeg ggegecgega gcecectgege 1740
agcctgegeca tectgcacag cgcccgegceg ctettegtgg ggctgagaga cggcgtectg 1800
cgggteccac tggagaggtg cgccgectac cgcagccagg gggcatgect gggggeccgg 1860
gacccgtact gtggctggga cgggaagcag caacgttgca gcacactcga ggacagctece 1920
aacatgagcc tctggaccca gaacatcacce gcctgtectg tgcggaatgt gacacgggat 1980
gggggctteg geccatggte accatggcaa ccatgtgage acttggatgg ggacaactca 2040
ggctecttgee tgtgtcgage tcgatcctgt gattccccte gaccccegetg tgggggectt 2100
gactgcctygyg ggcecagccat ccacatcgec aactgctcca ggaatgggge gtggaccecg 2160
tggtcatcgt gggcgctgtyg cagcacgtce tgtggcatcg getteccaggt ccgccagcega 2220
agttgcagca accctgectce ccgccacggg ggccgcatet gegtgggcaa gagecgggag 2280
gaacggttct gtaatgagaa cacgccttge ccggtgccca tettcectggge ttectggggce 2340
tcctggagea agtgcagcag caactgtgga gggggcatge agtegeggeyg tcegggectge 2400
gagaacggca actcctgcect gggetgegge gtggagttca agacgtgcaa ccccgaggge 2460
tgccecgaag tgcggegcaa cacccectgg acgecegtgge tgcccgtgaa cgtgacgcag 2520
ggcggggcac ggcaggagca gcggttcege ttcacctgee gegegecect tgcagacceg 2580
cacggectge agtteggcag gagaaggacce gagacgagga cctgtccege ggacggetcee 2640
ggctectgeyg acaccgacge cctggtggag gtectectge geagegggag cacctccecg 2700
cacacggtga gcgggggctyg ggccgectgg ggeccegtggt cgtectgete ccegggactge 2760
gagetggget tecgegtceceg caagagaacg tgcactaacce cggagcecccg caacggggge 2820
ctgcectgeg tgggcgatge tgccgagtac caggactgca acccccaggce ttgecccagtt 2880
cggggtgett ggtcectgetyg gacctcatgg tctecatget cagcttectg tggtgggggt 2940
cactatcaac gcacccgtte ctgcaccagce ccecgcaccect ccccaggtga ggacatctgt 3000
ctegggetge acacggagga ggcactatgt gecacacagg cctgeccaga aggctggteg 3060
cectggtetyg agtggagtaa gtgcactgac gacggagecce agagccgaag ccggcactgt 3120
gaggagctee tcccagggte cagegectgt getggaaaca gcagccagag ccegeccctge 3180
ccectacageg agattccegt catcctgceca gcectceccagca tggaggaggce caccgactgt 3240
gcagggttca atctcatcca cttggtggcce acgggcatct cctgettett gggectcectggg 3300
ctecctgaccce tagcagtgta cctgtcettge cagcactgece agcecgtcagte ccaggagtcce 3360
acactggtce atcctgecac ccccaaccat ttgcactaca agggcggagyg caccccgaag 3420
aatgaaaagt acacacccat ggaattcaag accctgaaca agaataactt gatccctgat 3480
gacagagcca acttctacce attgcagcag accaatgtgt acacgactac ttactaccca 3540
agcceectga acaaacacag cttccggecce gaggectcac ctggacaacyg gtgcttecce 3600
aacagctgat accgccgtec tggggacttg ggcttcecttge cttcataagg cacagagcag 3660
atggagatgg gacagtggag ccagtttggt tttctcecte tgcactaggce caagaacttg 3720
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ctgccttgee tgtggggggt cccatcecgge ttcagagage tcectggectgge attgaccatg 3780
ggggaaaggg ctggtttcag gctgacatat ggccgcaggt ccagttcagc ccaggtctcet 3840
catggttatc ttccaaccca ctgtcacgct gacactatgce tgccatgcct gggctgtgga 3900
cctactgggce atttgaggaa ttggagaatg gagatggcaa gagggcaggc ttttaagttt 3960
gggttggaga caacttcctg tggcccccac aagctgagte tggecttcectce cagetggecce 4020
caaaaaaggc ctttgctaca tcctgattat ctctgaaagt aatcaatcaa gtggctccag 4080
tagctctgga ttttectgcca gggctgggcee attgtggtge tgccccagta tgacatggga 4140
ccaaggccag cgcaggttat ccacctcectge ctggaagtcect atactctacce cagggcatcce 4200
ctctggtcag aggcagtgag tactgggaac tggaggctga cctgtgctta gaagtcecttt 4260
aatctgggct ggtacaggcc tcagecttge cctcaatgca cgaaaggtgg cccaggagag 4320
aggatcaatg ccataggagg cagaagtctg gcctcectgtge ctctatggag actatcttcece 4380
agttgctgcet caacagagtt gttggctgag acctgcttgg gagtctctge tggcccttca 4440
tctgttcagg aacacacaca cacacacact cacacacgca cacacaatca caatttgcta 4500
cagcaacaaa aaagacattg ggctgtggca ttattaatta aagatgatat ccagtce 4556

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 22
H: 1151
PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 22

Met Pro Cys
1

Gly Pro Pro
Gly Gly Trp
35

Pro Gly Ala

Leu Ala Val
65

Leu Ser Ser

Leu Cys Ala

Pro Trp Val
115

Leu Ala Leu
130

Tyr Leu Phe
145

Glu Trp Ala

Lys Thr Glu

Gly Arg Lys
195

Thr Ser Arg
210

Gly Phe Ser Pro Ser

Asp Thr Pro Ala Gln

20

Leu Leu Ser Leu Val

40

Arg Thr Ala Glu Gly

55

Ser Leu Leu Leu Pro

70

Ser Gln Asp Val Ser

85

Leu Ser Lys His Pro

100

Ser Asn Phe Thr Tyr

120

Asp Pro Ser Gly Asn

135

Arg Leu Ser Leu Ala
150

Ser Ser Glu Asp Thr

165

Glu Glu Cys Gln Asn

180

Val Phe Met Cys Gly

200

Gln Val Gly Asn Leu

215

Pro

Gln

25

Arg

Pro

Ser

Ser

Thr

105

Pro

Gln

Asn

Arg

Tyr

185

Thr

Ser

Val

10

Leu

Gly

Ile

Leu

Glu

90

Val

Gly

Leu

Val

Arg

170

Val

Asn

Arg

Ala

Arg

Leu

Met

Thr

75

Pro

Ala

Ala

Ile

Ser

155

Ser

Arg

Ala

Thr

His His Leu
Cys Gly Trp
30

Leu Pro Cys
45

Val Leu Ala
60

Leu Leu Val

Ser Ser Glu

Phe Glu Asp

110

Arg Asp Phe
125

Val Gly Ala
140

Leu Leu Gln

Cys Gln Ser

Val Leu Ile

190

Phe Ser Pro
205

Ile Glu Lys
220

Val Pro
15

Thr Val

Leu Pro

Gly Pro

Ser His

80

Gln Gln
95

Leu Gln

Ser Gln

Arg Asn

Ala Thr
160

Lys Gly
175
Val Ala

Met Cys

Ile Asn
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84

Gly

225

Ile

Gly

Arg

Ala

Ala

305

Thr

Pro

Asp

Ser

385

Gly

Ala

Pro

Phe

Thr

465

Ala

Thr

Tyr

Arg

Arg

545

Ser

Gly

Leu

Asp

Asp

625

Ser

Val

Ser

Arg

Thr

Ala

290

Val

Cys

Thr

Phe

Leu

370

Ala

Pro

Asn

Asn

Leu

450

Gln

Lys

Ile

Leu

Ser

530

Asp

Gln

Lys

Trp

Gly

610

Gly

Pro

Ala

Ser

Asp

Ala

275

Tyr

Glu

Lys

Phe

Tyr

355

Ile

Val

Phe

Pro

Glu

435

Met

Asp

Asp

Leu

Glu

515

Leu

Gly

Gly

Gln

Thr
595
Gly

Asp

Arg

Arg

Gln

Pro

260

Gln

Asp

His

Asn

Met

340

Tyr

Tyr

Cys

Arg

Ile

420

Asn

Ser

Ser

Thr

Lys

500

Glu

Arg

Val

Ala

Gln

580

Gln

Phe

Asn

Pro

Cys

Gly

245

Ala

Tyr

Ile

Asp

Asp

325

Lys

Asn

Gly

Ala

Tyr

405

Pro

Leu

Glu

Val

Leu

485

Ala

Leu

Ile

Leu

Cys

565

Arg

Asn

Gly

Ser

Arg

Pro

230

Glu

Ile

Asn

Gly

Cys

310

Val

Ala

Glu

Val

Phe

390

Gln

Asn

Thr

Ala

Arg

470

Tyr

Leu

His

Leu

Arg

550

Leu

Cys

Ile

Pro

Gly
630

Cys

Tyr

Leu

Tyr

Ser

Leu

295

Gly

Gly

Arg

Leu

Phe

375

Asn

Glu

Phe

Glu

Val

455

Phe

His

Ser

Val

His

535

Val

Gly

Ser

Thr

Trp
615

Ser

Gly

Asp

Tyr

Arg

Lys

280

Phe

Arg

Gly

Leu

Gln

360

Thr

Leu

Asn

Gln

Arg

440

Gln

Ser

Val

Thr

Leu

520

Ser

Pro

Ala

Thr

Ala
600
Ser

Cys

Gly

Pro

Ala

Ser

265

Trp

Ala

Thr

Arg

Asn

345

Ser

Thr

Ser

Pro

Cys

425

Ser

Pro

His

Leu

Ala

505

Pro

Ala

Leu

Arg

Leu

585

Cys

Pro

Leu

Leu

Arg

Ala

250

Leu

Leu

Tyr

Val

Phe

330

Cys

Ala

Asn

Ala

Arg

410

Gly

Leu

Val

Leu

Tyr

490

Ser

Pro

Arg

Glu

Asp

570

Glu

Pro

Trp

Cys

Asp

His

235

Thr

Gly

Asn

Phe

Tyr

315

Leu

Ser

Phe

Val

Ile

395

Ala

Thr

Gln

Thr

Val

475

Ile

Arg

Gly

Ala

Arg

555

Pro

Asp

Val

Gln

Arg
635

Cys

Asn

Val

Ser

Glu

Phe

300

Ser

Leu

Arg

His

Asn

380

Ser

Ala

Leu

Asp

Pro

460

Val

Gly

Ser

Arg

Leu

540

Cys

Tyr

Ser

Arg

Pro
620

Ala

Leu

Ser

Ile

Gly

Pro

285

Leu

Arg

Glu

Pro

Leu

365

Ser

Gln

Trp

Pro

Ala

445

Glu

Asp

Thr

Leu

Arg

525

Phe

Ala

Cys

Ser

Asn
605
Cys

Arg

Gly

Thr

Asp

Pro

270

Asn

Arg

Val

Asp

Gly

350

Pro

Ile

Ala

Leu

Glu

430

Gln

Pro

Leu

Glu

His

510

Glu

Val

Ala

Gly

Asn

590

Val

Glu

Ser

Pro

Ala

Phe

255

Pro

Phe

Glu

Ala

Thr

335

Glu

Glu

Ala

Phe

Pro

415

Thr

Arg

Cys

Val

Ser

495

Gly

Pro

Gly

Tyr

Trp

575

Met

Thr

His

Cys

Ala

Val

240

Ser

Leu

Val

Asn

Arg

320

Trp

Val

Gln

Ala

Asn

400

Ile

Gly

Leu

Val

Gln

480

Gly

Cys

Leu

Leu

Arg

560

Asp

Ser

Arg

Leu

Asp
640

Ile
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645 650 655

His Ile Ala Asn Cys Ser Arg Asn Gly Ala Trp Thr Pro Trp Ser Ser
660 665 670

Trp Ala Leu Cys Ser Thr Ser Cys Gly Ile Gly Phe Gln Val Arg Gln
675 680 685

Arg Ser Cys Ser Asn Pro Ala Pro Arg His Gly Gly Arg Ile Cys Val
690 695 700

Gly Lys Ser Arg Glu Glu Arg Phe Cys Asn Glu Asn Thr Pro Cys Pro
705 710 715 720

Val Pro Ile Phe Trp Ala Ser Trp Gly Ser Trp Ser Lys Cys Ser Ser
725 730 735

Asn Cys Gly Gly Gly Met Gln Ser Arg Arg Arg Ala Cys Glu Asn Gly
740 745 750

Asn Ser Cys Leu Gly Cys Gly Val Glu Phe Lys Thr Cys Asn Pro Glu
755 760 765

Gly Cys Pro Glu Val Arg Arg Asn Thr Pro Trp Thr Pro Trp Leu Pro
770 775 780

Val Asn Val Thr Gln Gly Gly Ala Arg Gln Glu Gln Arg Phe Arg Phe
785 790 795 800

Thr Cys Arg Ala Pro Leu Ala Asp Pro His Gly Leu Gln Phe Gly Arg
805 810 815

Arg Arg Thr Glu Thr Arg Thr Cys Pro Ala Asp Gly Ser Gly Ser Cys
820 825 830

Asp Thr Asp Ala Leu Val Glu Val Leu Leu Arg Ser Gly Ser Thr Ser
835 840 845

Pro His Thr Val Ser Gly Gly Trp Ala Ala Trp Gly Pro Trp Ser Ser
850 855 860

Cys Ser Arg Asp Cys Glu Leu Gly Phe Arg Val Arg Lys Arg Thr Cys
865 870 875 880

Thr Asn Pro Glu Pro Arg Asn Gly Gly Leu Pro Cys Val Gly Asp Ala
885 890 895

Ala Glu Tyr Gln Asp Cys Asn Pro Gln Ala Cys Pro Val Arg Gly Ala
900 905 910

Trp Ser Cys Trp Thr Ser Trp Ser Pro Cys Ser Ala Ser Cys Gly Gly
915 920 925

Gly His Tyr Gln Arg Thr Arg Ser Cys Thr Ser Pro Ala Pro Ser Pro
930 935 940

Gly Glu Asp Ile Cys Leu Gly Leu His Thr Glu Glu Ala Leu Cys Ala
945 950 955 960

Thr Gln Ala Cys Pro Glu Gly Trp Ser Pro Trp Ser Glu Trp Ser Lys
965 970 975

Cys Thr Asp Asp Gly Ala Gln Ser Arg Ser Arg His Cys Glu Glu Leu
980 985 990

Leu Pro Gly Ser Ser Ala Cys Ala Gly Asn Ser Ser Gln Ser Arg Pro
995 1000 1005

Cys Pro Tyr Ser Glu Ile Pro Val Ile Leu Pro Ala Ser Ser Met
1010 1015 1020

Glu Glu Ala Thr Asp Cys Ala Gly Phe Asn Leu Ile His Leu Val
1025 1030 1035

Ala Thr Gly Ile Ser Cys Phe Leu Gly Ser Gly Leu Leu Thr Leu
1040 1045 1050

Ala Val Tyr Leu Ser Cys Gln His Cys Gln Arg Gln Ser Gln Glu
1055 1060 1065
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-continued

Ser Thr Leu Val His Pro Ala Thr Pro Asn His Leu His Tyr Lys

1070 1075 1080
Gly Gly Gly Thr Pro Lys Asn Glu Lys Tyr Thr Pro Met Glu Phe

1085 1090 1095
Lys Thr Leu Asn Lys Asn Asn Leu Ile Pro Asp Asp Arg Ala Asn

1100 1105 1110
Phe Tyr Pro Leu Gln Gln Thr Asn Val Tyr Thr Thr Thr Tyr Tyr

1115 1120 1125
Pro Ser Pro Leu Asn Lys His Ser Phe Arg Pro Glu Ala Ser Pro

1130 1135 1140
Gly Gln Arg Cys Phe Pro Asn Ser

1145 1150
<210> SEQ ID NO 23
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Oligonucleotide
<400> SEQUENCE: 23
tgcagcacgt cctgtggcat ¢ 21
<210> SEQ ID NO 24
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Oligonucleotide
<400> SEQUENCE: 24
gttgcacgtc ttgaactcca ¢ 21
<210> SEQ ID NO 25
<211> LENGTH: 1299
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 25
atgaaattca agctgcttge tgagtcectat tgecggetge tgggagcecag gagagecctg 60
aggagtagtc actcagtagc agctgacgeg tgggtccacce atgaactgga gtatctttga 120
gggactcctyg agtggggtca acaagtactc cacagecttt gggcgcatct ggetgtctet 180
ggtettcate tteecgegtge tggtgtacct ggtgacggece gagegtgtgt ggagtgatga 240
ccacaaggac ttcgactgca atactcgeca geccggetge tcecaacgtet getttgatga 300
gttettecct gtgteccatg tgcgectetg ggccectgecag cttatcectgg tgacatgecce 360
ctcactgcete gtggtcatge acgtggecta cegggaggtt caggagaaga ggcaccgaga 420
agcccatggg gagaacagtg ggcgcectceta cctgaaccece ggcaagaage ggggtggget 480
ctggtggaca tatgtctgca gectagtgtt caaggcgage gtggacatcg cctttcetcta 540
tgtgttccac tcattctacc ccaaatatat cctccctect gtggtcaagt gccacgcaga 600
tccatgtcece aatatagtgg actgcttcat ctecaagece tcagagaaga acattttcac 660
cctettecatg gtggecacag ctgccatetg catcctgete aacctegtgg agctcatcta 720
cctggtgage aagagatgcce acgagtgect ggcagcaagyg aaagctcaag ccatgtgcac 780
aggtcatcac ccccacggta ccacctette ctgcaaacaa gacgacctece tttegggtga 840
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cctcatcttt

tgtgaagaaa

ggggaggete

taggggcagg

cagccacctyg

ttcecttttet

tcatagaaga

aaaagtcaac

<210>
<211>
<212>
<213>

<400>

ctgggeteag

accatcttgt

tagcatctct

caagagagag

ccccageteg

agaatggaaa

acacacatgc

tcatttgetyg

SEQ ID NO 26
LENGTH: 273

TYPE :
ORGANISM: Homo sapiens

PRT

SEQUENCE: 26

acagtcatcc

gaggggctge

cataggtgca

gattcagacg

acggcactgg

tagtgagggc

gggcacctte

gaaaaaaaaa

Met Asn Trp Ser Ile Phe Glu Gly

1

Ser

Lys

Phe

65

Leu

Tyr

Ser

Trp

Phe

145

Ile

Thr

Met

225

Asp

Pro

Leu

Thr

Leu

Asp

50

Asp

Ile

Arg

Gly

Thr

130

Leu

Val

Ser

Ala

Ser

210

Cys

Asp

Pro

Ala

Val

35

Phe

Glu

Leu

Glu

Arg

115

Tyr

Tyr

Lys

Lys

Ala

195

Lys

Thr

Leu

Leu

Phe Gly Arg Ile Trp

20

Tyr Leu Val Thr Ala

40

Asp Cys Asn Thr Arg

55

Phe Phe Pro Val Ser

70

Val Thr Cys Pro Ser

85

Val Gln Glu Lys Arg

100

Leu Tyr Leu Asn Pro

120

Val Cys Ser Leu Val

135

Val Phe His Ser Phe
150

Cys His Ala Asp Pro

165

Pro Ser Glu Lys Asn

180

Ile Cys Ile Leu Leu

200

Arg Cys His Glu Cys

215

Gly His His Pro His
230

Leu Ser Gly Asp Leu

245

Leu Pro Asp Arg Pro

260

<210> SEQ ID NO 27

tcctcetetta

ctggactggt

acctgagagt

ctectgggage

gecagttece

caatgcccag

atcgtgtgtyg

aaaaaaaaa

Leu

Leu

25

Glu

Gln

His

Leu

His

105

Gly

Phe

Tyr

Cys

Ile

185

Asn

Leu

Gly

Ile

Arg
265

Leu

10

Ser

Arg

Pro

Val

Leu

90

Arg

Lys

Lys

Pro

Pro

170

Phe

Leu

Ala

Thr

Phe
250

Asp

Ser

Leu

Val

Gly

Arg

Val

Glu

Lys

Ala

Lys

155

Asn

Thr

Val

Ala

Thr
235

Leu

His

ccagaccgee cccgagacca
ctggcaggtt gggcctggat

gggggageta agcecatgagg

cagttecctag tcctcaacte
cctetgetet gecageteggt
ggttggaggg aggagggcgt

geccactgte agaacttaat

Gly Val Asn Lys Tyr
15

Val Phe Ile Phe Arg
30

Trp Ser Asp Asp His
45

Cys Ser Asn Val Cys
60

Leu Trp Ala Leu Gln
80

Val Met His Val Ala
95

Ala His Gly Glu Asn
110

Arg Gly Gly Leu Trp
125

Ser Val Asp Ile Ala
140

Tyr Ile Leu Pro Pro
160

Ile Val Asp Cys Phe
175

Leu Phe Met Val Ala
190

Glu Leu Ile Tyr Leu
205

Arg Lys Ala Gln Ala
220

Ser Ser Cys Lys Gln
240

Gly Ser Asp Ser His
255

Val Lys Lys Thr Ile
270

900

960

1020

1080

1140

1200

1260

1299
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92

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 27

ggagtagtca ctcagtagca gc

<210> SEQ ID NO 28

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 28

gaactcatca aagcagacg

<210> SEQ ID NO 29

<211> LENGTH: 1528

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 29

ggaaggcaca ggcctgagaa gtctgegget gagetgggag caaatccccce acccectace
tgggggacag ggcaagtgag acctggtgag ggtggctcag caggaaggga aggagaggtg
tctgtgegte ctgcacccac atctttetet gtececteet tgcectgtet ggaggetget
agactcctat cttcectgaatt ctatagtgee tgggtctcag cgcagtgecg atggtggecce
gtcettgtgg ttectcteta cetggggaaa taaggtgcag cggecatgge tacagcaaga
cceccectgga tgtgggtget ctgtgetetyg atcacagect tgettetggg ggtcacagag
catgttcteg ccaacaatga tgtttectgt gaccaccect ctaacacegt gecctetggg
agcaaccagg acctgggage tggggecggg gaagacgceece ggteggatga cagcagcage
cgcatcatca atggatccga ctgegatatg cacacccage cgtggecagge cgegetgttg
ctaaggccca accagcetcta ctgeggggeg gtgttggtge atccacagtg getgetcacg
gecgeccact gcaggaagaa agttttcaga gtccgteteg gecactacte cctgtcacca
gtttatgaat ctgggcagca gatgttccag ggggtcaaat ccatccccca ccctggetac
tcccaccetyg gecactctaa cgacctecatg ctecatcaaac tgaacagaag aattcegtccce
actaaagatyg tcagacccat caacgtctee tctcattgte cetetgetgg gacaaagtge
ttggtgtetyg gectgggggac aaccaagage ccccaagtge acttcectaa ggtcectccag
tgcttgaata tcagegtget aagtcagaaa aggtgcgagg atgcttacce gagacagata
gatgacacca tgttctgege cggtgacaaa gcaggtagag actcctgeca gggtgattet
ggggggectyg tggtetgcaa tggetecctyg cagggacteg tgtectgggyg agattaccct
tgtgccegge ccaacagacce gggtgtctac acgaacctet gecaagttcac caagtggatce
caggaaacca tccaggccaa ctectgagte atcccaggac tcagcacace ggcatcccca
cctgetgeag ggacagecct gacacteett tcagacecte attecttece agagatgttg
agaatgttca tctctecage cectgaccee atgtetectg gactcagggt ctgettecce
cacattggge tgaccgtgte tcetctagttg aaccctggga acaatttceca aaactgtcca

gggcegggggt tgegtctcaa tcetecctggyg geactttcat cctcaagete agggeccatc

ccttetetge agetctgace caaatttagt cccagaaata aactgagaag tggaaaaaaa

22

19

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500
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aaaaaaaaaa aaaaaaaaaa aaaaaaaa

<210> SEQ ID NO 30

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE:

Met
1

Thr

Asp

Ser

Gln

Leu

Ser
Tyr
145

Arg

Thr

Ile

Ile

225

Cys

Gly

Gly

Ile

<210>
<211>
<212>
<213>
<220>
<223>

Ala

Ala

Ser

Leu

50

Arg

Ala

Val

Phe

Gly

130

Ser

Arg

Cys

Lys

Ser

210

Asp

Gln

Leu

Val

Gln
290

Thr

Leu

Cys

35

Gly

Ile

Ala

His

Arg

115

Gln

His

Ile

Pro

Ser

195

Val

Asp

Gly

Val

Tyr

275

Ala

Ala

Leu

20

Asp

Ala

Ile

Leu

Pro

100

Val

Gln

Pro

Arg

Ser

180

Pro

Leu

Thr

Asp

Ser

260

Thr

Asn

<400> SEQUENCE:

19

293

30

Arg

Leu

His

Gly

Asn

Leu

85

Gln

Arg

Met

Gly

Pro

165

Ala

Gln

Ser

Met

Ser

245

Trp

Asn

Ser

SEQ ID NO 31
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Oligonucleotide

31

Pro

Gly

Pro

Ala

Gly

Leu

Trp

Leu

Phe

His

150

Thr

Gly

Val

Gln

Phe

230

Gly

Gly

Leu

cagaaaaggt gcgaggatg

Pro

Val

Ser

Gly

55

Ser

Arg

Leu

Gly

Gln

135

Ser

Lys

Thr

His

Lys

215

Cys

Gly

Asp

Cys

Trp

Thr

Asn

40

Glu

Asp

Pro

Leu

His

120

Gly

Asn

Asp

Lys

Phe

200

Arg

Ala

Pro

Tyr

Lys
280

Met

Glu

25

Thr

Asp

Cys

Asn

Thr

105

Tyr

Val

Asp

Val

Cys

185

Pro

Cys

Gly

Val

Pro

265

Phe

Trp

His

Val

Ala

Asp

Gln

90

Ala

Ser

Lys

Leu

Arg

170

Leu

Lys

Glu

Asp

Val

250

Cys

Thr

Val

Val

Pro

Arg

Met

75

Leu

Ala

Leu

Ser

Met

155

Pro

Val

Val

Asp

Lys

235

Cys

Ala

Lys

Leu

Leu

Ser

Ser

60

His

Tyr

His

Ser

Ile

140

Leu

Ile

Ser

Leu

Ala

220

Ala

Asn

Arg

Trp

Cys

Ala

Gly

45

Asp

Thr

Cys

Cys

Pro

125

Pro

Ile

Asn

Gly

Gln

205

Tyr

Gly

Gly

Pro

Ile
285

Ala

Asn

30

Ser

Asp

Gln

Gly

Arg

110

Val

His

Lys

Val

Trp

190

Cys

Pro

Arg

Ser

Asn

270

Gln

Leu

15

Asn

Asn

Ser

Pro

Ala

95

Lys

Tyr

Pro

Leu

Ser

175

Gly

Leu

Arg

Asp

Leu

255

Arg

Glu

Ile

Asp

Gln

Ser

Trp

Val

Lys

Glu

Gly

Asn

160

Ser

Thr

Asn

Gln

Ser

240

Gln

Pro

Thr

1528

19
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<210> SEQ ID NO 32

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 32

ctgggatgac tcaggagttg g

<210> SEQ ID NO 33

<211> LENGTH: 636

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 33

atgacagaag cagcatcgcet tgtccctaag aggccaagga ggctcagagg cagccacaag

ctgcgagtte tggcatggece agtggtegtyg gtggtgaact ttgtttggeca gtgcaacgge

agcattgete acaccttect ggagctaage ttegectgece ctggaggaag gtacgcagge

agtcgeccag ccceggttge agggatggac cgegaccage agagggcaga aagtgectgt

gtccceccatt ctegatcceg gggecccaac cteccategg ctecagteccce cgeccaatet

ctgccaggee cggagettte ccagaccect cacccacact ccaggetcac tcccegttece

tgggcctggyg ccccecttge acgagtecag ggecagecgt cetegectte tgecegecce

cgtecttegt tectgggage cggecctete cgeggaccaa geggeccega gcaggegecg

cegecegggyg gactccgact cagecccege gacctaccte ggecgacagt cgggggttece

caagcggeca cteeeggeog goegecgtece ctggeggage cgeegegete cctgecgtece

gegeagtetyg gectegeteg gggecactee tegtag

<210> SEQ ID NO 34

<211> LENGTH: 211

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 34

Met

1

Gly

Asn

Leu

Pro
65

Pro

Leu

Thr Glu Ala Ala Ser Leu Val Pro Lys Arg Pro Arg Arg Leu Arg

Ser His Lys Leu Arg Val Leu Ala Trp Pro Val Val Val Val Val
20 25 30

Phe Val Trp Gln Cys Asn Gly Ser Ile Ala His Thr Phe Leu Glu

Ser Phe Ala Cys Pro Gly Gly Arg Tyr Ala Gly Ser Arg Pro Ala

50 55 60

Val Ala Gly Met Asp Arg Asp Gln Gln Arg Ala Glu Ser Ala Cys
70 75 80

Pro His Ser Arg Ser Arg Gly Pro Asn Leu Pro Ser Ala Gln Ser
85 90 95

Ala Gln Ser Leu Pro Gly Pro Glu Leu Ser Gln Thr Pro His Pro
100 105 110

Ser Arg Leu Thr Pro Arg Ser Trp Ala Trp Ala Pro Leu Ala Arg
115 120 125

Gln Gly Gln Pro Ser Ser Pro Ser Ala Arg Pro Arg Pro Ser Phe
130 135 140

Gly Ala Gly Pro Leu Arg Gly Pro Ser Gly Pro Glu Gln Ala Pro

21

60

120

180

240

300

360

420

480

540

600

636
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145 150 155 160
Pro Pro Gly Gly Leu Arg Leu Ser Pro Arg Asp Leu Pro Arg Pro Thr
165 170 175
Val Gly Gly Ser Gln Ala Ala Thr Pro Gly Arg Arg Arg Pro Leu Ala
180 185 190
Glu Pro Pro Arg Ser Leu Pro Ser Ala Gln Ser Gly Leu Ala Arg Gly
195 200 205
His Ser Ser
210

<210> SEQ ID NO 35
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Oligonucleotide
<400> SEQUENCE: 35
tgctctcact gtggtcctca g 21
<210> SEQ ID NO 36
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Oligonucleotide
<400> SEQUENCE: 36
tttgtaaagc tccagcgcta ¢ 21
<210> SEQ ID NO 37
<211> LENGTH: 969
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 37
atgaaggact gtaggaacaa tggcaaggat tgtcaaagtyg cccctgcaac acgtaggcac 60
ctettetetyg aagetgecct gecccecttat cgtetttece aagggcactt cctcacagece 120
ctggggggee tcatggeggt gecattcate ctggecaagyg acctgtgect gcagcaggac 180
ccectgacac agagctacct catcagcacce attttetttyg ctecagcate tgcatgetcee 240
tgcaagctge ccattcccca gggaggtacg tttgettttyg tggtaattte tctggecatg 300
ctcetecctte cctectggaa ttgccctgag tggacactcea gtgecageca ggtgaacace 360
aactttccag aattcactca gaaatggcag aagaggatcce aagagggtgce tatcatggte 420
acttectgtg tccggatget ggtgggette tcaggcectga ctggetttet catgggttte 480
atctgetect tggeegttge tccaactaac tgectagtgyg cectgeccect cttggattet 540
gcaggcaata atgccgggat ccagtggggg atttctgeca tgtattgett cgtgttgegt 600
cttegecaagg atgagetetg gecatttggt tetccacgge tgegtttgece accatcccca 660
cceegtgate ggaggcatgt ccccacceee gtgatcggag gcatgacccet gtttggggte 720
atcactgceg tggggatctce caatctgcag tacgtggaca tgaacttgte caggagecte 780
ttegectttyg gettetecat ctactgtggg ctcaccatte ccaaccgggt gagcaaaaac 840
ccecgagatge tccagacagg gattctecag ceggaccagyg ttgttcagat getgetgace 900
atgggcatgt tcatcagtgg atttctgggt tttcecttctag acaacaccat ccccgagete 960
cttcaataa 969
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100

<210> SEQ ID NO 38

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE:

Met

1

Thr

Ser

Phe

Ser

65

Cys

Ser

Leu

Trp

Arg

145

Ile

Leu

Ala

Phe

Arg

225

Ile

Ser

Ile

Leu

Ile
305

Leu

<210>
<211>
<212>
<213>
<220>
<223>

Lys

Arg

Gln

Ile

50

Tyr

Lys

Leu

Ser

Gln

130

Met

Cys

Leu

Met

Gly

210

His

Thr

Arg

Pro

Gln

290

Ser

Gln

Asp

Arg

Gly

35

Leu

Leu

Leu

Ala

Ala

115

Lys

Leu

Ser

Asp

Tyr

195

Ser

Val

Ala

Ser

Asn

275

Pro

Gly

Cys

His

20

His

Ala

Ile

Pro

Met

100

Ser

Arg

Val

Leu

Ser

180

Cys

Pro

Pro

Val

Leu

260

Arg

Asp

Phe

20

322

38

Arg

Leu

Phe

Lys

Ser

Ile

Leu

Gln

Ile

Gly

Ala

165

Ala

Phe

Arg

Thr

Gly

245

Phe

Val

Gln

Leu

SEQ ID NO 39
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Oligonucleotide

Asn

Phe

Leu

Asp

Thr

70

Pro

Ser

Val

Gln

Phe

150

Val

Gly

Val

Leu

Pro

230

Ile

Ala

Ser

Val

Gly
310

Asn

Ser

Thr

Leu

55

Ile

Gln

Leu

Asn

Glu

135

Ser

Ala

Asn

Leu

Arg

215

Val

Ser

Phe

Lys

Val

295

Phe

Gly

Glu

Ala

40

Cys

Phe

Gly

Pro

Thr

120

Gly

Gly

Pro

Asn

Arg

200

Leu

Ile

Asn

Gly

Asn

280

Gln

Leu

Lys

Ala

Leu

Leu

Phe

Gly

Ser

105

Asn

Ala

Leu

Thr

Ala

185

Leu

Pro

Gly

Leu

Phe

265

Pro

Met

Leu

Asp

10

Ala

Gly

Gln

Ala

Thr

90

Trp

Phe

Ile

Thr

Asn

170

Gly

Arg

Pro

Gly

Gln

250

Ser

Glu

Leu

Asp

Cys

Leu

Gly

Gln

Pro

75

Phe

Asn

Pro

Met

Gly

155

Cys

Ile

Lys

Ser

Met

235

Tyr

Ile

Met

Leu

Asn
315

Gln

Pro

Leu

Asp

60

Ala

Ala

Cys

Glu

Val

140

Phe

Leu

Gln

Asp

Pro

220

Thr

Val

Tyr

Leu

Thr

300

Thr

Ser

Pro

Met

45

Pro

Ser

Phe

Pro

Phe

125

Thr

Leu

Val

Trp

Glu

205

Pro

Leu

Asp

Cys

Gln

285

Met

Ile

Ala

Tyr

30

Ala

Leu

Ala

Val

Glu

110

Thr

Ser

Met

Ala

Gly

190

Leu

Arg

Phe

Met

Gly

270

Thr

Gly

Pro

Pro

15

Arg

Val

Thr

Cys

Val

Trp

Gln

Cys

Gly

Leu

175

Ile

Trp

Asp

Gly

Asn

255

Leu

Gly

Met

Glu

Ala

Leu

Pro

Gln

Ser

80

Ile

Thr

Lys

Val

Phe

160

Pro

Ser

Pro

Arg

Val

240

Leu

Thr

Ile

Phe

Leu
320
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102

<400> SEQUENCE: 39

atggcggtge cattcatcct

<210> SEQ ID NO 40

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 40

caggagggaa gggagagcat

<210> SEQ ID NO 41

<211> LENGTH: 1679

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 41

gaggaggcege gegtegecge cecgegtece gectgeggee cgegeccaeyg
ctecetgeceg cctgecegee tgeccgectyg cecgectace cgectacceg
taccceectyg ceggectgee gtecttecac geggagagee atggagggag
getggecege tgecccacgg ceggectgge cggeggectyg ggggtcacgg
ggceggegtyg ttgctctace ggatcegegeg gaggatgaag ccaacgcaca
ctgetggtte tgcaaccagg atacgetggt gecctatggg aaccgcaact
tccccactge gagcagtaca acggettceca ggagaacgge gactacaaca
cgecccagtac ttggagcace tgaaccacgt ggtgagcage gegeccagec
ttcgcageeg cagcagtggg tgagcageca agtectgetg tgcaagaggt
ccagaccacce aagatcaage agetggecge cttegetece cgegaggagg
cgaggaggte gaggtgtacce ggcatcacct ggagcagatg tacaagetgt
ccaagcegget gtggagtact acatcaageca ccagaaccge cagcetgegeg
cagccaccag ttcaagegee gggaggecga ccagacccac gcacagaact
cgtgaagtce ccggtecagg tcatectget cegtgeccte gecttectgg
cctactgace accgegetgt atggggecag cggacactte gecccaggca
cctggecctyg ccacctggtg geaatggete agecacacct gacaatggca

ggccgaggge tggeggcagt tgctgggect actccccgag cacatggegg

tgaggcctgg gectttggge agagecacca gacgggegte gtggcactgg

ctgectgetyg gcaatgetge tggetggeeg catcaggete cggaggatceg
cacctgectyg tgggeectge tgetgggget gecacctgget gagcagcacce
ctecgectage tggctagaca cgetcaagtt cagcaccaca tetttgtget
cttcacggeg gctgtggeca caaggaagge aacgggcecca cggaggttece
gtcagagaag cagccatgac tgcgggggga ggacacacgg atgctcagge
ccaggtccga agegggeccoe tctetgtect gectetttte acctgcetcac
cceccacccta cagecccagg tectggecca gteectcecac tgectcegaag
ccctgecttt tecttteggg caccaccage catccccgag tgccctgtag
ctgectgecac ctetetggee aatggecctt tcactggect ggtgactgga

cgecccacaca ggctetggee catggettece tactggecage tcecaggcacce

gegtcacege

cctaccegec

tgagcgeget

cgtgegecge

cgatggtcaa

gctgggactg

agccgatcece

tgcgcgacce

gcaaccacca

gcaggtatga

gCngCCgtg

cecctgttget

tctecteege

cctgegectt

ccactgtgee

ccaccectygyg

agaagctgtyg

gectactcac

atgccttetyg

tgcaggcege

gCCtggttgg

ggccccgaag

ccaggettty

geccteccac

agtcagtctyg

ccactcacca

atgtgggcag

ccectetea

20

20

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1679
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<210> SEQ ID NO 42

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE:

Met

1

Ala

Tyr

Trp

Trp

65

Asp

Trp

Thr

Arg

145

Tyr

Arg

Lys

Cys

225

Ala

Ser

Gln

Ala

Leu

305

Arg

Leu

Asp

Thr

Glu

Gly

Arg

Phe

50

Asp

Tyr

Val

Val

Thr

130

Tyr

Lys

Gln

Arg

Ser

210

Ala

Pro

Ala

Leu

Trp

290

Leu

Arg

His

Thr

Ala

Gly

Gly

Ile

35

Cys

Cys

Asn

Ser

Ser

115

Lys

Asp

Leu

Asn

Glu

195

Pro

Phe

Gly

Thr

Leu

275

Ala

Thr

Ile

Leu

Leu
355

Ala

Val

Leu

20

Ala

Asn

Pro

Lys

Ser

100

Ser

Ile

Glu

Cys

Arg

180

Ala

Val

Leu

Thr

Pro

260

Gly

Phe

Cys

Asp

Ala
340

Lys

Val

392

42

Ser

Gly

Arg

Gln

His

Pro

85

Ala

Gln

Lys

Glu

Arg

165

Gln

Asp

Gln

Leu

Thr

245

Asp

Leu

Gly

Leu

Ala
325
Glu

Phe

Ala

Ala

Val

Arg

Asp

Cys

70

Ile

Pro

Val

Gln

Val

150

Pro

Leu

Gln

Val

Thr

230

Val

Asn

Leu

Gln

Leu

310

Phe

Gln

Ser

Thr

Leu

Thr

Met

Thr

55

Glu

Pro

Ser

Leu

Leu

135

Glu

Cys

Arg

Thr

Ile

215

Thr

Pro

Gly

Pro

Ser

295

Ala

Cys

His

Thr

Arg

Leu

Ala

Lys

40

Leu

Gln

Ala

Leu

Leu

120

Ala

Val

Gln

Ala

His

200

Leu

Ala

Leu

Thr

Glu

280

His

Met

Thr

Leu

Thr
360

Lys

Ala

Cys

25

Pro

Val

Tyr

Gln

Arg

105

Cys

Ala

Tyr

Ala

Leu

185

Ala

Leu

Leu

Ala

Thr

265

His

Gln

Leu

Cys

Gln
345

Ser

Ala

Arg

10

Ala

Thr

Pro

Asn

Tyr

90

Asp

Lys

Phe

Arg

Ala

170

Leu

Gln

Arg

Tyr

Leu

250

Pro

Met

Thr

Leu

Leu

330

Ala

Leu

Thr

Cys

Ala

His

Tyr

Gly

75

Leu

Pro

Arg

Ala

His

155

Val

Leu

Asn

Ala

Gly

235

Pro

Gly

Ala

Gly

Ala

315

Trp

Ala

Cys

Gly

Pro

Ala

Thr

Gly

60

Phe

Glu

Ser

Cys

Pro

140

His

Glu

Ser

Phe

Leu

220

Ala

Pro

Ala

Glu

Val

300

Gly

Ala

Ser

Cys

Pro

Thr

Gly

Met

45

Asn

Gln

His

Gln

Asn

125

Arg

Leu

Tyr

His

Ser

205

Ala

Ser

Gly

Glu

Lys

285

Val

Arg

Leu

Pro

Leu
365

Arg

Ala

Val

Val

Arg

Glu

Leu

Pro

110

His

Glu

Glu

Tyr

Gln

190

Ser

Phe

Gly

Gly

Gly

270

Leu

Ala

Ile

Leu

Ser
350

Val

Arg

Gly

15

Leu

Asn

Asn

Asn

Asn

95

Gln

His

Glu

Gln

Ile

175

Phe

Ala

Leu

His

Asn

255

Trp

Cys

Leu

Arg

Leu
335
Trp

Gly

Phe

Leu

Leu

Cys

Cys

Gly

80

His

Gln

Gln

Gly

Met

160

Lys

Lys

Val

Ala

Phe

240

Gly

Arg

Glu

Gly

Leu

320

Gly

Leu

Phe

Arg
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370 375 380
Pro Arg Arg Ser Glu Lys Gln Pro
385 390

<210> SEQ ID NO 43

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide
<400> SEQUENCE: 43

ctacatcaag caccagaacc gcc

<210> SEQ ID NO 44

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide
<400> SEQUENCE: 44

ggacttcacyg gcggaggag

<210> SEQ ID NO 45

<211> LENGTH: 727

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 45

aggcagttge gggttgcagg agttcaggaa aggaggtggg actagagtca acctggaata
getctacagt aacaatggca gectttttgt tgctgggaca tccatacagyg caacttaget
ggtgaaagga ctctggattg gttggcagte tgettttttt tttccaaggt gatcacttta
ctgtagaaga aatgaggtta acagaaaaga gtgagggaga acaacaactc aagcccaaca
actctaatge acccaatgaa gatcaagaag aagaaatcca acagtcagaa cagcatacte
cagcaaggca gcgaacacaa agagcagaca cacagccatce cagatgtega ttgcecttcac
gtaggacacc tacaacatcc agcgacagaa cgatcaacct tcttgaagtce ctteegtgge
ctactgagtg gattttcaac ccctatcgat tgectgetet ttttgagett tatcctgaat
ttcttetggt gtttaaagaa gecttecatg acatatccca ttgtctgaaa geccagatgg
aaaagatcgg actgcccate atactccace tcttegeact ctccaccete tacttctaca
agtttttcect tcectacaatt ctttececttt ctttetttat tettecttgta cttectgette
tgctttttat tattgtcttc attctgatct tcttcotgatt cttttgtttc aataaacage
aatgagc

<210> SEQ ID NO 46

<211> LENGTH: 168

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 46

Met Arg Leu Thr Glu Lys Ser Glu Gly Glu Gln Gln Leu Lys Pro Asn
1 5 10 15

Asn Ser Asn Ala Pro Asn Glu Asp Gln Glu Glu Glu Ile Gln Gln Ser
20 25 30

Glu Gln His Thr Pro Ala Arg Gln Arg Thr Gln Arg Ala Asp Thr Gln
35 40 45

23

19

60

120

180

240

300

360

420

480

540

600

660

720

727
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Pro Ser Arg Cys Arg Leu Pro Ser Arg Arg Thr Pro Thr Thr Ser Ser
50 55 60

Asp Arg Thr Ile Asn Leu Leu Glu Val Leu Pro Trp Pro Thr Glu Trp
65 70 75 80

Ile Phe Asn Pro Tyr Arg Leu Pro Ala Leu Phe Glu Leu Tyr Pro Glu
85 90 95

Phe Leu Leu Val Phe Lys Glu Ala Phe His Asp Ile Ser His Cys Leu
100 105 110

Lys Ala Gln Met Glu Lys Ile Gly Leu Pro Ile Ile Leu His Leu Phe
115 120 125

Ala Leu Ser Thr Leu Tyr Phe Tyr Lys Phe Phe Leu Pro Thr Ile Leu
130 135 140

Ser Leu Ser Phe Phe Ile Leu Leu Val Leu Leu Leu Leu Leu Phe Ile
145 150 155 160

Ile Val Phe Ile Leu Ile Phe Phe
165

<210> SEQ ID NO 47

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 47

gctggtgaaa ggactctgga 20
<210> SEQ ID NO 48

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 48

tcgectggatg ttgtaggtgt 20
<210> SEQ ID NO 49

<211> LENGTH: 950

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 49

gegageccega gcaggcagac gegeggeogyg cggtetgggg gegegecgeco teeeggtecc 60

caaaatgtga agcggggagg gcggagacge agagacggec cggecgggeg ccctegecge 120

ccteeggeag cegegeoget cecteegetyg cacgeccagg ccetgagcage gaggecacceg 180
ggcegegege tceccagette geteggacge ggetteggee cgcagagggt tegtggeceg 240
gacgcggega gagcetgggee caggacggtyg cgtceggect cgeccgegge tgetegeace 300
aacaagtttyg aacaatgatc accgtcaacce ccgatgggaa gataatggte agaagatgcece 360
tggtcaccct gagacccttt cggetttttg teectgggeat cggettette actctetget 420
tcctgatgac gtetetggga ggccagttet cggeccggeg cetgggggac tcegecattca 480
ccatcegeac agaagtgatg gggggeceeg agtcccgegg cgtectgege aagatgageg 540
acctgctgga gctgatggtg aagegeatgg acgcactgge caggcetggag aacagcagtg 600

agctgcacceg ggccggegge gacctgeact ttecegeaga caggatgece cctggggecg 660
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-continued

gectcatgga geggatccag gctattgece agaacgtcte cgacatcget gtgaaggtgg 720
accagatcct gcgcecacagt ctgctectge acagcaaggt gtcagaagge cggcegggace 780
agtgtgaggce acccagtgac cccaagttcce ctgactgete agggaaggtyg gcagtggatg 840
cgtgeccget ggacctectga cccctgetac gecttetttyg gggtggacgyg caccgagtge 900
tcettecteca tectacctecag tgaggtecgag tggttcectgece cecccgetgece 950
<210> SEQ ID NO 50
<211> LENGTH: 181
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 50
Met Ile Thr Val Asn Pro Asp Gly Lys Ile Met Val Arg Arg Cys Leu
1 5 10 15
Val Thr Leu Arg Pro Phe Arg Leu Phe Val Leu Gly Ile Gly Phe Phe

20 25 30
Thr Leu Cys Phe Leu Met Thr Ser Leu Gly Gly Gln Phe Ser Ala Arg

35 40 45
Arg Leu Gly Asp Ser Pro Phe Thr Ile Arg Thr Glu Val Met Gly Gly
50 55 60
Pro Glu Ser Arg Gly Val Leu Arg Lys Met Ser Asp Leu Leu Glu Leu
65 70 75 80
Met Val Lys Arg Met Asp Ala Leu Ala Arg Leu Glu Asn Ser Ser Glu
85 90 95

Leu His Arg Ala Gly Gly Asp Leu His Phe Pro Ala Asp Arg Met Pro

100 105 110
Pro Gly Ala Gly Leu Met Glu Arg Ile Gln Ala Ile Ala Gln Asn Val

115 120 125
Ser Asp Ile Ala Val Lys Val Asp Gln Ile Leu Arg His Ser Leu Leu
130 135 140
Leu His Ser Lys Val Ser Glu Gly Arg Arg Asp Gln Cys Glu Ala Pro
145 150 155 160
Ser Asp Pro Lys Phe Pro Asp Cys Ser Gly Lys Val Ala Val Asp Ala
165 170 175

Cys Pro Leu Asp Leu

180
<210> SEQ ID NO 51
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Oligonucleotide
<400> SEQUENCE: 51
agatgcctgg tcaccctgag a 21
<210> SEQ ID NO 52
<211> LENGTH: 20
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Oligonucleotide
<400> SEQUENCE: 52
ggcececcecat cacttetgtg 20
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-continued
<210> SEQ ID NO 53
<211> LENGTH: 396
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 53
ctgcaagacce gcatcgecac gttcttette ccaaaaggca tgatgctcac cacggetgeg 60
ctgatgctet tcttettaca cctgggeate ttcatcagag acgtgcacaa cttctgcate 120
acctaccact atgaccacat gagctttcac tacacggteg tcectgatgtt ctcccaggtg 180
atcagcatct gctgggetge catggggtca ctetatgetyg agatgacaga aaacaatgcet 240
caacggagcce atgttcttca accgectgte cttggagttt ctggccatceg agtaccggga 300
ggagcaccac tgaggcctgg ggagtcggaa cagggctaag gagggggaag caaaaggctg 360
cctegggtgt tttaataaag ttgttgttta ttteca 396
<210> SEQ ID NO 54
<211> LENGTH: 99
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 54
Met Met Leu Thr Thr Ala Ala Leu Met Leu Phe Phe Leu His Leu Gly
1 5 10 15
Ile Phe Ile Arg Asp Val His Asn Phe Cys Ile Thr Tyr His Tyr Asp
20 25 30
His Met Ser Phe His Tyr Thr Val Val Leu Met Phe Ser Gln Val Ile
35 40 45
Ser Ile Cys Trp Ala Ala Met Gly Ser Leu Tyr Ala Glu Met Thr Glu
50 55 60
Asn Asn Ala Gln Arg Ser His Val Leu Gln Pro Pro Val Leu Gly Val
65 70 75 80
Ser Gly His Arg Val Pro Gly Gly Ala Pro Leu Arg Pro Gly Glu Ser
85 90 95
Glu Gln Gly
<210> SEQ ID NO 55
<211> LENGTH: 22
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Oligonucleotide
<400> SEQUENCE: 55
ccgttgagca ttgttttetg te 22
<210> SEQ ID NO 56
<211> LENGTH: 22
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Oligonucleotide
<400> SEQUENCE: 56
tgctcttett cttacacctg gg 22

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 57
H: 539
DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 57

ggtgccttaa tgtttgtgge atggatgact actgttagca taggtgtact ggttgccegg 60
ttcttcaage cagtttggtce aaaagcttte ttgcttggtg aagcagettyg gtttcaggtg 120
catcggatge tcatgttcac cacaactgtc ctcacctgeca ttgettttgt tatgeegttt 180
atatacaggg gaggctggag taggcatgca ggttaccacc catacctcgg ctgtatagtg 240
atgactttgg cagttcttca gectcttctg gcagtcttca ggccaccttt acatgaccca 300
agaaggcaaa tgtttaactg gactcattgg agtatgggaa cagctgctag aataatagca 360
gacttaaaac aatctggaaa atgtgggtgc atctctttta aggattggta gattacgcag 420
ccataaaaaa gaatgaagtc atgtcttttg tagcaacatg gatgctgctg gaagtgatta 480
tcctacatga attaatgcag aaacagaaaa tcacatacca catgttctca cttataaat 539

<210> SEQ ID NO 58

<211> LENGTH: 133

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 58

Met Phe Val Ala Trp Met Thr Thr Val Ser Ile Gly Val Leu Val Ala
1 5 10 15

Arg Phe Phe Lys Pro Val Trp Ser Lys Ala Phe Leu Leu Gly Glu Ala
20 25 30

Ala Trp Phe Gln Val His Arg Met Leu Met Phe Thr Thr Thr Val Leu
35 40 45

Thr Cys Ile Ala Phe Val Met Pro Phe Ile Tyr Arg Gly Gly Trp Ser
50 55 60

Arg His Ala Gly Tyr His Pro Tyr Leu Gly Cys Ile Val Met Thr Leu
65 70 75 80

Ala Val Leu Gln Pro Leu Leu Ala Val Phe Arg Pro Pro Leu His Asp
85 90 95

Pro Arg Arg Gln Met Phe Asn Trp Thr His Trp Ser Met Gly Thr Ala
100 105 110

Ala Arg Ile Ile Ala Asp Leu Lys Gln Ser Gly Lys Cys Gly Cys Ile
115 120 125

Ser Phe Lys Asp Trp
130

<210> SEQ ID NO 59

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 59

ttgtggcatg gatgactact 20

<210> SEQ ID NO 60

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 60

catcactata cagccgaggt 20
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-continued
<210> SEQ ID NO 61
<211> LENGTH: 3317
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 61
acactgcgte cccatcagct caaagaatac gecatggggac aagectgggyg ggccgtetga 60
gagtccceca accctggate cccacggcag cccccactgt tgggttttte agtggetggt 120
gtgccctggyg ctggtcacct ctgcattttg ctetgetggg agtttgetec tggeccteca 180
acagcgecte ctcetgtgagg aggaactect gttecegtgg ctetgetgge tetggagget 240
ggagttceeyg tgetgggcece tcectgggegg gttetetett getgecegeca gtaccctgee 300
cctetegtee tectgggtag cctgggagga atggcagaag aaagcagtga agccaggtag 360
cagtagcceg gccacccecac caggctetge tgtaggetgyg getctcaagyg cagetgetcee 420
aggaggggcee ccctaggaag ggactgecac actectggga gegttectgyg cccectecag 480
tgcaaatgac cctgggccce aaggctecga acacccgece ctetgcteca ggctagettyg 540
gctgageceyg atgettctca aggtgaggag ggcgtecttg aagccteegg ccaccccaca 600
ccaaggagcet ttcagggcag gaaatgtgat cgggcagetyg atttatctece ttacctggte 660
tttgttcaca gcctggcectcee ggcccececac cetgetgeag ggceccgagga cgtcteccca 720
ggggtccceca ccteggtete cttgggggga ctgtgetgag cecagetgec tctgtgagat 780
gaagataaga aggcgaagac atgaagggcc tgcctggggg cagtctgget ttettgcagg 840
ggggctgcac ctggttccct cctecctete getggeagee tgeggggtygyg tgaggatgaa 900
ggggctgtygyg ggecggggtyg cagggattag agggaggtga ctgccatctce ttectcectcea 960
tcgtgttttt cacctcttaa gtcaacttta gattctcecgga ctcagagttce tectectgacg 1020
gtggcagggt cctcagatca ccggtgcaga cagggccaga cagggccaat gtggggaccce 1080
actcagcctg tggectetge aggagggagg teggaggect cagcagccac cccggecace 1140
tcectgaaaca gtgaatgtece ttcattttca gctggcaage tcectgatctta caacgaggta 1200
tggaactgtt cagaaaactt tcagcagacg ttcgagggaa aacagctcag cttcccatgce 1260
cceccaccte tgccaggage gaccccatat cecccaaaca gaattctggt agcccgggac 1320
cacagggtct tcctgtgect cccctgeccag ctetgcatga ctttgtcacg tacttgagtg 1380
ctggctgaga tgatgctacce gcectaccaaac aggtgggagyg ccagecccag ccccagecce 1440
agccecacceg gggecggage tcccggtgaa gaagegtetyg cetggttege aggtgtcecag 1500
gacacaccag tcgectgact cccggtcagg caaacgcaca catcaagttc ttgcaageca 1560
gggctctget ggcatcttca agaggaggga gggtcctgge cctgaccaca gggctcectt 1620
aacaggagga gttacaaact cggcttecctg gggggcatcg tggggtgtge tgcctgccag 1680
gagaccccac tcecctggtcac ggggtteegt cccacacagt ggcaggagcec atgcatgatt 1740
cttggctgaa gaagaacccg cacagctatg tggtcetgecyg cccagcaggyg aagcccccac 1800
atcagcceccta agggaacttc ccaaagctca gcaggtgect cttcectgcca tecgctaggt 1860
cttctettgg ceccctectece aagcecttgac ccatagetga cacttctaga aaagtcettta 1920
ccgagaaacg gaccggetge atgggtggtg aggagggcag ttgcccaggyg cctggeatca 1980
gaggggccetyg tggctaaggce tgtcctgaaa ttcttaatca ttttacctcet gaacttgegg 2040
gtttttgttyg ttgttttttg aggcagagtc ttgctctgte acccaggctg gagtgcagtyg 2100
gtgcgatctt ggcttactge aacttccgac tcccaggttce aagcgattct cctgectceag 2160
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cctcecgagt agcectgggact acagaagtgce accaccacac ccggttaatt tttgtatttt 2220
tagtagagac ggggtttcac catgttggcc aggctgatct caaactcctg atacacccgce 2280
ctcggectet caaagcactg ggattacagg tgtgagccac cgcgcccgge ccttttectg 2340
cctcecctaaac aagtggccag gaattctcect cctgcaccgg gtccccagat tgtgtggcaa 2400
gccectgcaga tggcacaggg gactggttcet tectegtgga aagccaggcece cggacacctce 2460
tcgggcateg cectgttgggg tgaccctcecce acacccagcece tggaacccta gecagctcag 2520
cctecegtecg ctgagaaatce aaggtgacct tgtggctcag cecctcagggg gcactcacca 2580
cacaagagtt ccctttcaag accccctgtt cggggctggg geccccagga acggttgggg 2640
caccttectg gggcectgtt ttteccccagg ageggggect gggagctgag ggcgtctcat 2700
ctccccacag gecatctgetg ctgctectgg ctgccactca ceccctgtgag atgctgaggg 2760
caggatacct gtctgtgcgg ggcgtgggaa aaagggagaa agcectggcayg agggttgggg 2820
gctaagaagce aaagggcgtg gaagggccac cgtgcacttt tgaagtctct acttgccagt 2880
ggccacceca cctetecctyg cectcatcca aggacggaca ggectggcecag gtggaccgga 2940
getgtgggge agaagcatce caggectgge ctcagaggag ggaggccatg gtgaaagtgg 3000
aggctgtectg catccaccte cccagecttt gtcaccggga cctcagectg accccaggcece 3060
caccccaggce tgctcaccga ggtgggtace ctgcccaccg ccagctcaga tgcggtgtgt 3120
ggactccett ctetetgggg gtgagcggga gttcecctceee ctecacatca ggagetgggyg 3180
gagagctgga gggcecctggg atccecttga cectggtcat cagccccage cctgacagge 3240
cctgegtgtg ccatgtgtgg cetgggtttg gagectcagca cecctgeggga attctattaa 3300
atctccgatt ttatctg 3317

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 62
H: 129
PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 62

Met Leu Leu
1

His Gln Gly
Leu Leu Thr
35

Leu Gln Gly
50

Trp Gly Asp
65

Arg Arg Arg

Gly Gly Leu

Val Val Arg
115

Arg
<210> SEQ I

<211> LENGT.
<212> TYPE:

Lys Val Arg Arg Ala

Ala Phe Arg Ala Gly

20

Trp Ser Leu Phe Thr

40

Pro Arg Thr Ser Pro

Cys Ala Glu Pro Ser

70

His Glu Gly Pro Ala

85

His Leu Val Pro Ser

100

Met Lys Gly Leu Trp

D NO 63
H: 20
DNA

120

Ser

Asn

25

Ala

Gln

Cys

Trp

Ser
105

Gly

Leu

10

Val

Trp

Gly

Leu

Gly

90

Leu

Arg

Lys

Ile

Leu

Ser

Cys

75

Gln

Ser

Gly

Pro Pro Ala
Gly Gln Leu
30

Arg Pro Pro
45

Pro Pro Arg
60

Glu Met Lys

Ser Gly Phe
Leu Ala Ala
110

Ala Gly Ile
125

Thr Pro
15

Ile Tyr

Thr Leu

Ser Pro

Ile Arg

80

Leu Ala
95

Cys Gly

Arg Gly
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<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 63

ccccaagget ccgaacaccec

<210> SEQ ID NO 64

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 64

ccecgatcaca tttectgece

<210> SEQ ID NO 65

<211> LENGTH: 3338

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 65

gtaggaagta tatgggtagg gtcagataat atttctgaaa ggaaacaccc aggagtatcc
caagttaatg acattttaga ccctccaaca accacacaag tcagctcett ggaaagacte
tggttacttt tacaaagcaa accaggagaa ttttcataat acctgataac tatgtaagac
ttggaatatt tgaatttcta ggacatggga ttgtgcaacc attcatttta tcccataata
ttgaaatcte cctcagataa gectctegge acctaataga gttttettag tgaagggeta
cctttetgty ggtaacaggg aagggcaaaa taaacaacca aataatatca taatcacgag
tgtcaatgat tgctggaaca ggtgggggtt ggtcattaaa ttctagttgt ttccactatt
ccagtaggag ttgtgtgaat gttagcaaaa gaccagggtg ttacgatctg actgtgttte
atcaattgce ttgacttttg gatgaaatge gatttgagga catatcatta ttagatttge
cacagattcc aattttttte tctaatatga ggctaaccat gatgtecttt cccaggaagg
acaatctete ctttatcagg gaaaaatcag taggggette ctcaatttte tcecttcatce
ccaccacaga gtcatagagg tcaagtecett ttettgtgaa acctaaaaaa tgcaaattcce
aaggttgctyg ctatggtgta ctaattttgt cacagtgaca tgcectgtca cagggegtat
gtgttctgtt atacagttga aatattggtt atactattga aatgtttttg tactattgaa
atcccaaata aacttaattc taaaagaagce atgacctcaa cagectcaca cctacttata
tcttgtagtt ctttetgtet aatgetggea atctaageat gttecaggca agcaacatte
aatagcgttt tactgctcca ataagttggt tcaattagea atgtcaaagg cagtcactaa
atagatagtyg tataaccttc atacaatcte gtattatttt ccactaatta ctatagaaaa
atcgatgaag tttcattaca atggaataac ttcaatcaca cttcaaaaac tacatacgga
agatagccac aacttgetge tctcaaaaaa cacagagatg gecatctttac tttgtttcaa
atccccaace ctggtggegg tccaaagtta tggcagttat aaccccttat gtcattataa
ggaggaaggg taaatattaa gtcaacatcc tttaaagcta agagtatgac tacagtgggg
tggaatttgg gacttcatge ccactccetg tttetgttet attttacett tcectgaccte
taagccaaca ggagaggggg aagggccaca cttttgtgac cettgttaaa gaattgtgag

tttaggaaac aaagatggac ttctgagggg gtagttgagg atgggetgaa ggcacagaag

aaaccagctyg gtgtgeccct ctecccacta gecagacectt cttectcatt ggttcaggge

20

20

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



121

US 9,267,177 B2

122

-continued
aaacaatccc ccaaaaattc aagaaaacta acttagagtt attttctgtt atttctettt 1620
tcettgatcet ggagccaatyg cagaaagaaa tctaaaggtg aaggaaaggc agcgttcagce 1680
actgagcaag tccatgttgg agaaagttca cagggaattg gaaatccttg tcecttcegtggt 1740
tcetggetca gecaggaccece tgtggggect ctecectetet tgggaaagag attgctcetag 1800
aaggtttact acaccagtga ggagaagatg agcgcaaggg ggattggecyg gctgagggceg 1860
aaatcaagac tggagccaag tgcgctgagce tctcacatga ggtcctttge tectgttece 1920
tggaggcata agtggctggg gtagagagaa gcaggggtat ttcttctgte ctttettget 1980
tagggattgg gggtggaaat ctccccgcat ctaaggaaat ttgaaaagac aaactatggc 2040
tgcttettca agcaaaccac ctcaccacac tatccagggg ataaaacccg cttgctgetg 2100
ctaaattatg ccaagagaga acattctgat atttctcctc aattctaggce atgacagegt 2160
gacttggtgc ttaaaggcat ggagttttga gttgcagacc taggtttgag tgctgaatct 2220
actagcttca gggtgttaaa aaagtttctt aatctctcecta aaccttattt ttctcaaaga 2280
taaaaaactg ggtgtagttg tgagtatagt gaatgcacat agtatgtgcc tttggcatgt 2340
taattcacta ttattctgga cataatttct cctaagaaaa aggatgaact aattgcaggg 2400
cctagectaa gectctgagaa gtcattegtt atagcatttc agtccatagt aaacaagaag 2460
aaatgaggta aagagtttaa accagggaag gcatagctgt ggtcaccaaa caacctgtta 2520
aaggcgagct gtaggcacca aaaaacctat tatggactga attgtgttcce tcaaattcat 2580
atgttgaagt gctaacccca agtaccaaat gtgactgtat ttggggatag ggtccctgaa 2640
gaagtcactc agctggaagg agtcatattg gattaggtgt tgggaattgg ctggccaagg 2700
gagaaatcaa ggctggaacc aagtgctgaa ctctcacatc aggtcctttg ctectgttece 2760
ctggacccta atccaatatg actggcatct ttatatgaag aggaagaggc accagagggt 2820
acacacgcag agaaaaggcc atgtgtggac acagtaagat gacggacatc tgtaagccaa 2880
ggagggaaac ctcagaagaa accagccttg cctgcacctt gatcttggag gtccagtcetce 2940
cagaactgtg aaaaaaatga actggtgttg tttaaatccc ccagtcgtgg tattttgtca 3000
tggtggccct agaagacaat atacaaccca aaggaatatt ctttccactt tetccctcett 3060
ccactttata gttttttecte cttegtttet ttetttttet cttttacttt cecttttette 3120
tcttetettt cctetggttt ttaattttaa ttttaatttt tggccttcect atacctcecat 3180
ttgcctetee aggaagctga attccagaca attaatcatt catctcatca gttcagcaaa 3240
gcaaatgccce tcaatggttt cttttgtgat tcgattatta tgggatcaga atgtatctta 3300
ttcctetggg aaaaatgaaa cataaaaatt tcagaaat 3338
<210> SEQ ID NO 66
<211> LENGTH: 122
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 66
Met Asn Trp Cys Cys Leu Asn Pro Pro Val Val Val Phe Cys His Gly
1 5 10 15
Gly Pro Arg Arg Gln Tyr Thr Thr Gln Arg Asn Ile Leu Ser Thr Phe
20 25 30
Ser Leu Phe His Phe Ile Val Phe Ser Pro Ser Phe Leu Ser Phe Ser
35 40 45
Leu Leu Leu Ser Phe Ser Ser Leu Leu Phe Pro Leu Val Phe Asn Phe
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50

55

Asn Phe Asn Phe Trp Pro Ser Tyr Thr Ser

65

70

Leu Asn Ser Arg Gln Leu Ile Ile His Leu

85 90

Met Pro Ser Met Val Ser Phe Val Ile Arg

100 105

Val Ser Tyr Ser Ser Gly Lys Asn Glu Thr

<210>
<211>
<212>
<213>
<220>
<223>

<400>

115 120

SEQ ID NO 67

LENGTH: 19

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Oligonucleotide

SEQUENCE: 67

ctaaaggtga aggaaaggc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 68

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Oligonucleotide

SEQUENCE: 68

cgctcatett ctectea

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 69

LENGTH: 1119

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 69

tcaccctect ggccaattgt gttgecacctt gggcact

gccagatget tctcatgtte ctactggcaa cctgect

aagaaatgca gaccctgegt gtggttttgg caaccct

gcattacctyg ttctactgec caagaaaatg aactaat

gtttatgtgt gctctgtcat tctcaaaatg gacctgt

gggaaaaaaa tccaagacaa dgttagttaaa aaacaat

acaaattaca gcccaagttt atatcaaget gactttg

ttaatgcagt atcccatgta ccttetgaac cacctga

cattttgtaa atgataaaaa tgtgtctaat tcacttg

aaataagaga aaatttcaaa agcaagagta tgttatc

tccataatca cagcaaaatg ataaatcaca aattata

ctctgttget gtttttacte caaggggaag agctact

tattggggga gccctggett cectcatgat gatcecta

ctggatcate tatggagtct ttgecatccet ctetgge

aaccaggaac cagcctcette ttgacageat ccaggat

cctagetgee cctcagagga getctgtget ataggte

atttagggct accatcccce aaaaaggett agatctg

60

Ile Cys Leu Ser

75

Ile Ser Ser Ala

Leu Leu Trp Asp
110

gaa tcacatgagce

tct ggecatcata

ggg tgtgggaget

tce ttceccataatce

cte aaccaattga

caa atgtaatagt

tte cagacgetge

aag gttgatgtta

tga atctaaaata

acc tccatgtgtt

tgt atgattttta

gga atcactggaa

age atatattctce

ctt gttgtectec

gtg gaaaatgagyg

tgt gctgaggaaa

ggc tattcccatg

Arg Lys
80

Lys Gln
95

Gln Asn

cgtcgactaa
tttgtgecte
gettetetty
aggtacaaaa
cacttaacaa
cataaaaaca
attaagtctt
aggaaaatag
aattgctage
taagtgctca
acaactttte
actttgctaa
gacccctgece
tccttectga
gagtaaatag
gcaaaacacc

tagtcagtge

19

17

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
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126

ctttgecttt ggtgtatecct catcccttee acagtgacct catacatcce ctgagectca
ctagatcaca cagaccatct ctgeccagec tgtccagga

<210> SEQ ID NO 70

<211> LENGTH: 97

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 70

Met Ile Phe Asn Asn Phe Ser Ser Val Ala Val Phe Thr Pro Arg Gly
1 5 10 15

Arg Ala Thr Gly Ile Thr Gly Asn Phe Ala Asn Ile Gly Gly Ala Leu
20 25 30

Ala Ser Leu Met Met Ile Leu Ser Ile Tyr Ser Arg Pro Leu Pro Trp
35 40 45

Ile Ile Tyr Gly Val Phe Ala Ile Leu Ser Gly Leu Val Val Leu Leu
50 55 60

Leu Pro Glu Thr Arg Asn Gln Pro Leu Leu Asp Ser Ile Gln Asp Val
65 70 75 80

Glu Asn Glu Gly Val Asn Ser Leu Ala Ala Pro Gln Arg Ser Ser Val
85 90 95

<210> SEQ ID NO 71

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 71

ttctggccat catatttgtg c

<210> SEQ ID NO 72

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 72

agtgattcce agtagetctt ¢

<210> SEQ ID NO 73

<211> LENGTH: 2837

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 73

atatcaccte ctaggaaata tgcagtaaga tggattgtgt gtctaaaggt taaactcttt
ttccaacaga tggatctagg ccgtatggag gattcactge ttctcatace tccagtgaag
atgcagataa agtgggatgt tgtaaatgta cttcatttta atcaggaaga agctgctatg
gtgaatttaa aacttgtaat gccattagat gagcttctag cacagtttca gtcatgttac
catgaggatt ggtgtgacct gttccatatt ccgtggteca ttatttggtg ctgaaagaga

ccatctacct cctagaagtg tgtggtgggt ctettccaaa tactcctgaa ggaaacttta

cttetectgg ctatgatgga gtcaggaatt actcgagaaa cctaaactgt gaatggacte

1080

1119

21

21

60

120

180

240

300

360

420
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tcagcaatcc aaatcaggga aattcatcta tttatattca ttttgaagat ttttacctag 480
aaagtcacca agactgtcaa tttgatgtcce ttgagttteg agtgggtttyg ttaagagcct 540
ggtaagaagt gcaagattga caaaggtaag gttagtagcg gaggtaagtg aaagcttgaa 600
tataggaaac cttggaccac ttgccattgc agtggataaa attttcaaga tttcgttgaa 660
tttgaaagtc aaagattcca ttttaaagcc attgactacce attgtccagt cgctattggg 720
gecaggccat gttacaaagg atattgaacg tttgggetta atgtgagggce ttgtgaccta 780
gagtctggayg gttgcaaggg agacagccaa gtgatgtgtce atggggaaac cttcttcagg 840
tggattttga ggcttcactg caatactagc ttcctgttge tgctgcaaca aattattatt 900
attattatta ttattattat tattattatt ttcagatgga gtctcgctct gtcactcagg 960

ctggagtgca gtggtgcgat ctcagctcgt tgcaagctcce gecttgtggg ttcatgecat 1020
tctegtgect cagcectcecca agtagetggg actacaggaa cccgccacca cacctggceta 1080
atgtttcegta tttttagtag aggtggggtt tcatcgtgtt agccaggatg gtctceggtcet 1140
cctgacctag tgattcacct gtecttggcect cccaaagttce tgggattaca ggcgtgagcece 1200
acacacttag tgtctttaaa caacatatat gtattctctc acagttctgg aggccagaat 1260
tctaaattce ctcccactga gtcaaggtgg gagcagggca agtgcctteg gaggctetgt 1320
gggagaatcc atttcctgge tctggaggca gecctgcacte ctecgactttt gatgecctece 1380
ttgaatgact ccaatttctc gecttccatca ctacacctcecce caccactcte ccatcacctg 1440
ctctgctett acaaggatca gtgagtacat caacttgcca cctaaagaag ccgggataat 1500
cttcecctgece aaaggtcectt aacttcatta catctgcaaa gettcectttta ccatataagg 1560
tgcaccgggt acttcttgag cattgggatg atctgcttca cctccagtca cacagcttcece 1620
aggcactggg agtggtcctce ctgcaggatg ttcagctteg acttggccag agaaatggaa 1680
tggttgcatc acttatctac gtaaacaatt gaagaattgt ctgaaagaaa agcagaagga 1740
acatctgaag gaacacctga tgaggctgca cccttggegg aaagaacacce tgacatggcet 1800
gaaagcttgg tggaaaaacc acctgatgag gctgcacccet tggtggaggg aacagctgac 1860
aaaattcaat gtttggggaa agcaacatct ggaaagtttg aacagtcagc agaagaaaca 1920
cctaagaaaa ttatgaggac tgcaaaagaa acatctaaga aatttgcatg gccagcaaaa 1980
gaaagaccta ggaagatcac atgggaggaa aaataaacat ctgtaaagac tgaatgcgtg 2040
gcaggagtaa tacctaataa aactgaagtt ttggaaaaag gaacatctaa gatgctcacg 2100
tgtcctacaa aagaaacatc tacaaaagca agtacaaatg tggatgtgag ttctgtagag 2160
tctatattca gagtctcacc ctgtcaccca ggctggaatg caatggcacg atctcggcetce 2220
actgcaacct ccacctccca gaaggaagca acaaagacag caactgaaca acaagaaaat 2280
gatattggaa ttattgaatg agcgccataa gatctaacaa ataagatgcc cacatcagag 2340
tcaggacaaa aagaagatac gaaatcacct tcagtttctg aggtcacagc tatggatgtg 2400
gaagagatag gaaaggcctc accacttaag atagaagcag cagctgcata gtggtaacag 2460
caatgagtgg atgtcaaaag acagattcaa ctagcctatc aatattcttg ggtgcagttce 2520
cttctcatga aagagcaagg gaacttaaaa aatatcactg tgaacaactt acagcaaaaa 2580
taaaacaaat gaaaaataag ttttgggtac tacaaaagga actatcagaa gcaaaaataa 2640
aattgcagta agtgaatcaa aaggttaaat gggaacaaga gctctgcagt gtgagcttgg 2700
aatgaagttg ataatagtga gaccttgttg gtacaagact atgtaacaca acctgcactt 2760

ctcaacaaaa aattgctttt ctgacttctg cactcagtag gtatctttgg aaaataatct 2820
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cctattggta ctgaggc 2837

<210> SEQ ID NO 74

<211> LENGTH: 102

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 74

Met Cys His Gly Glu Thr Phe Phe Arg Trp Ile Leu Arg Leu His Cys
1 5 10 15

Asn Thr Ser Phe Leu Leu Leu Leu Gln Gln Ile Ile Ile Ile Ile Ile
20 25 30

Ile Ile Ile Ile Ile Ile Ile Phe Arg Trp Ser Leu Ala Leu Ser Leu
35 40 45

Arg Leu Glu Cys Ser Gly Ala Ile Ser Ala Arg Cys Lys Leu Arg Leu
50 55 60

Val Gly Ser Cys His Ser Arg Ala Ser Ala Ser Gln Val Ala Gly Thr
65 70 75 80

Thr Gly Thr Arg His His Thr Trp Leu Met Phe Arg Ile Phe Ser Arg
85 90 95

Gly Gly Val Ser Ser Cys
100

<210> SEQ ID NO 75

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 75

catctacctc ctagaagtgt g 21

<210> SEQ ID NO 76

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 76

cactcgaaac tcaaggacat ¢ 21
<210> SEQ ID NO 77

<211> LENGTH: 5868

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 77

gatctctece atgaagtgac caggatagag aagcaccaga accgccaaaa gtatgggetg 60
tgcgtcatet tectttectg taccatgatg cccaacttta aagagetgat ccatttcegag 120
gtcagcatcg gtcactatgg gaacaagatg gacctgaatt acaagcctcet agtctcaage 180
acaccgtaca gcccagtgat atatgatggg aacatctacce attatgtgec ctggtacaac 240
accaagcctyg tegtggeegt gacctecaac tgggaggacg tcagettecg catgaactge 300
ctcaacctee tccacttcac tegggaccge ctgaaagceca acctggacac cctgaaatcce 360
acgcggaatce cgaaggatcce agetctecte taccagtggg agaaactget gagggagetg 420

gcagaggact gcaagcgccce tctgecectge atgacctate ageccaaagce caccagectg 480
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gacaggaaga ggtggcagct ccgcagectce ctectgcagg aactggcecca aaaggccaag 540
caagccaagce ccaaggacat ggtggccaca geggaggact ggcetgtaccyg cctcaacace 600
gtgctccectyg agecccagat gggectcect gacgtgatga tttggetggt ggecaaggag 660
cagcgagtgg cctatgcaca gtacccagag ggtgaaggac agaaggatgt gctcccaget 720
caccteceggg tetgecatgtg gettggeaat gtcacagaca gcaaggacct gcagetgete 780
cgccagggty acacageggt gtacgecgag atggtgagtyg tatgagaatc aggccaagta 840
taaagaccag tgggggcagc aggggctgta tcactgccee aacttctegyg atgtcatggg 900
gaacaagacc ctccccatga cggatttcca accaccectg ggatggcact ggcaggacag 960
ctggacagtg gaacctcaga gaaggctcect cctggacata gacatcaaca agagccaggt 1020
gctggaggayg gtatatgaga accagggccg tgacaccaga ggggcectggg ggectgeege 1080
catcccaaac acagacgtga atggacagece catggaggece cgggagaacyg tgaagtgcce 1140
ccaaggctgg cactttaaga aggactgggt ggtggagctg aaccacgcag tggacagtaa 1200
gggctgggag tatggagtgg ggatcccacc gtcgggcectyg ccccaggtcect ggagccceggt 1260
ggagaagacc taccactcgt gccgecgecg gegetgggeg cgtgtgeget tcaggaacca 1320
tggggagctyg agccacgagce aggagaccct ctecttectyg cagetgggece tggecaaggg 1380
cgaggaggag ggctgggagt atgacacctt cggctccaag ttccacctca accctcagcece 1440
ccagagcecegg tteegecgee getgetggeg cegecaggetyg geccccaaca aggacaaggg 1500
catcgcgecce atattcctec tggaggggtce cttggctatg gatctgaaat accacgctgg 1560
gaaggaagag gacagcaaga catggccatg gggtctggac agacagttca gggaccccca 1620
gaggcaggac acccggccce ccaacttgec cttcatctac tgcaccttca ataagcccca 1680
ctactaccag ctcttctget acatctacca ggcccggaac ctggtgtcca atcagatcct 1740
gacattccaa gggcccttca ttegggtggt cttectgaac cacagccagt gcacccaaac 1800
cctgaggagce tctgcaggcec ccacatgggce ccagacactc atcttccage acctcecttet 1860
gtacgagaac ccacaggaca ccaaagagag cccaccgcett gtggtgetgg agetgtggea 1920
gcgtgactte tggggcaagg agagcttgtg gggacggagce gtgtggcccce caatggtcetg 1980
gctggatete caggaccgga tcctgccccecce catgaggtgg catcccecttg taaaggagtt 2040
ggggaaggaa gagggcgaga tcttggcatc ctgtgagctg atcctccaga ctgagaagcet 2100
tggagagaag cagctgccta tcecttaagcecgt tcectggaag aatggggcat acacactccce 2160
caagagcatc cagcccacga taaagaggat ggccattgag gtgctggcga tgtgggatgg 2220
ggacggtggg caggacaggc gggggtggtce tggagtgcge tgcagcecttce tgctggtect 2280
ccctgactac tggatccaaa gcetcacacce cgaaaaagac tacctgggayg gtggagggag 2340
acaggagaga aacgaagagg ttctggtgta acactggaaa tcattttacc acaaacctct 2400
gcagtgagga gtaggcaaag ggctgtagca tgcatgatca cttgtgggac tcacgctgece 2460
cctgcgcagt agcaactact ttgcagagaa ggaaatagag gctccaagag ataacacatt 2520
ccacgcacag tgatgcaggg actaactgac agggccattt aggcccagcce ctgtctgact 2580
gcagatgcca ggatgttgct cacctctett ctgagagtag catgagggtc ctcattcaga 2640
agctgtgtge cctgccgcaa atgtggcaaa gagcacaaga cggtcaggcce tetgggactg 2700
aaggcttccece caagatcagg caacttggct ggttcceget ttaggccceg aggaggccca 2760
aagtcagggt gcagctattt cctggcagga tgccaggtca ctgaatggcce atggggtcect 2820
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caatgagcta gacggcacag gggccctgag aaatccaggce acttcecctget tettcaggcece 2880
tcagaggcag tcggcttcag gaactcectac ctgagaactyg atgaggccag acaaggcagce 2940
gggtgaggayg gggcaatgce tgcgggctat ggaggtcagt ggaggatgca gecagtggec 3000
agaggtcacce tccctcatgg gttgggggac agegtceccag ccccgaggge aagcactgat 3060
ccetcacagg acggggaagce ctgtcecttgt gcgecttcecag acactggcte ctetgcagece 3120
ccattcectg gecctgcagg ctectgetge accgctattg ceccctcagece cecttetetg 3180
gccaggaccce cattacagag gcgctgectg ccccttgtec tgccectectt ctttgttetg 3240
gtagatcctg gectggggcee tteggaacat gaagaaggceg agctcccccce agctcectggt 3300
ggaattcggyg gaagagtcce tgaggacaga acccatcagg gactttcaga ccaaccccaa 3360
cttcececgag tectgagtetg tectagtcect cacagtgcetce atgccgacgg aggaggccta 3420
tgcactgccce ctcecgtggtga aggtggtaga caactgggcce ttcggccagce agaccgtgac 3480
gggccaggcece aacatcgact tcctceccagece ctacttcectgt gacccectggg ctcaagacta 3540
tatgcaccca aagcttccaa cgctgtctga gaagaagcac caagacttcecce taggctacct 3600
ctacagaaag ttctggttca agtccagtaa agcagaggat gagtatgagc atgaggtgga 3660
ctggtggagc aagctgttcect gggccacaga tgagcacaag tccctgaagt acaagtacaa 3720
agactaccac accctcaagg tgtatgagtg tgagctggag gccgtgccag ccttcecaggg 3780
cctgcaggac ttctgccaga ccttcaaact ctaccaggag cagcccaagt tggacagcecce 3840
cgtggtaggg gagttcaagg gceccttttccecg catctaccce tttcectgaga atccagaagce 3900
cccaaagccce ccgctgcagt tettggtttg gccagagaga gaggacttcece cccagcecgtg 3960
cttggtgcegg gtgtacatgg tacgagccat caacctgcag ccccaggact acaatggect 4020
gtgtgaccct tatgtgatce tgaaactggg caagacagag cttggcaacc gggacatgta 4080
ccagcccaac actctggatce ccatctttgg catgatgttt gaactcacct gcaacatacc 4140
cctggagaag gacctagaga tccagctcta tgacttcgac ctattttcac ctgatgataa 4200
gataggaacc acagtcatcg accttgaaaa ccgactccta tetggetttg gagcectcattg 4260
tgggctcectcece aaatcctact gccagtcagg gcectttaga tggcgggatce agatgccccce 4320
aagctacctc ctagaacgct atgccaagcg gaaagggcta cctcecgecte tgttcagtcece 4380
tgaggaagat gctgttttct ataatgggaa aaagttcaag ctgcaaagct ttgagcccaa 4440
aacccctact gttcatggtt tgggacccaa gaaggaacgc cttgcactgt acctcctgcea 4500
cacccagggg ctggtacctg agcacgtgga gacccgcaca ctgtacagec acagccagcece 4560
aggcatcgac cagggaaagg tgcaaatgtg ggtggacatc ttccccaaga agctggggece 4620
tcetggecce caagtcaaca tcaaccccag aaagcctaaa cggtatgage tgcgatgcat 4680
catctggaag actgccaatg tggacctggt ggatgacaat ttaagtagag agaagacgag 4740
cgacatctac atcaaagggt ggttatacgg gctggagaag gacatgcaga agacagacat 4800
ccactaccac tcgctgactg gggaggccga cttcaactgg cggttcatct ttaccatgga 4860
ctacctggeg gcggagcgca cgtgtgtcca gagccagaag gattacatat ggagcectgga 4920
tgccacgtce atgaagttcecc cagcccgact tatcatccag gtctgggaca atgacatctt 4980
ctcceecgac gacttcectag gggtcectgga gctggatttg tectgacatge cectececggce 5040
tcggcacgece aagcagtgcet ccatcaggat gatggacgcc gaccccaagt ggccctattt 5100
catccaatac aagcacttct ccctctttaa gaagaagact gtgactggct ggtggccttg 5160
ccaggtceccte gatggtggca aatggcgctt gtcecgggcaag gtgaagatga gcectggagat 5220
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tctgtcagag aaggaagcect taatcaagec agecgggcega ggccagtegyg aacccaacca 5280
gtaccccaca cttcatccte ccctacgcac caacacctet ttcacgtggce tgcggtcacce 5340
agttcaaaac ttctgctata ttttctggaa acgctatcge ttcaaactca tagcctttat 5400
ggtcatatcg attatagcac ttatgctgtt taacttcatc tattcagctc cgcactattt 5460
ggccatgagce tggatcaaac ctcaacttca gectgtatccet cccattaaaa tattcaatat 5520
catcaattca ctaaacacca gcaacgccag ctcttccatce cttceccacce aggatccaaa 5580
cctaaagect acaatagacc atgagtggaa actccaccca ggacccacaa atcacctgag 5640
tgatattttc ccagaacttc cagccccagg agactaatta gtccatgctg cctggcttte 5700
ctecctgcetac caacagcecct ccecccttggge tggctaccag ttcectttgttt ctatcttcecta 5760
gaatatatgc aagatgctag gaatattctg gctattgtgt tcagaaatca ctttcaacaa 5820
gacgagcaga gctgtaattt tccactgaaa taaacaagtt ctataaca 5868

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 78
H: 802
PRT

ISM: Homo sapiens

<400> SEQUENCE: 78

Met Lys Lys
1

Ser Leu Arg
Pro Glu Ser
35

Glu Ala Tyr
50

Phe Gly Gln
65

Pro Tyr Phe

Pro Thr Leu

Arg Lys Phe
115

Glu Val Asp
130

Ser Leu Lys
145

Cys Glu Leu

Gln Thr Phe
Val Gly Glu
195

Pro Glu Ala
210

Glu Asp Phe
225

Ile Asn Leu

Ala Ser Ser Pro Gln

Thr Glu Pro Ile Arg

20

Glu Ser Val Leu Val

40

Ala Leu Pro Leu Val

55

Gln Thr Val Thr Gly

70

Cys Asp Pro Trp Ala

Ser Glu Lys Lys His

100

Trp Phe Lys Ser Ser

120

Trp Trp Ser Lys Leu

135

Tyr Lys Tyr Lys Asp
150

Glu Ala Val Pro Ala

165

Lys Leu Tyr Gln Glu

180

Phe Lys Gly Leu Phe

200

Pro Lys Pro Pro Leu

215

Pro Gln Pro Cys Leu
230

Gln Pro Gln Asp Tyr

245

Leu

Asp

Leu

Val

Gln

Gln

Gln

105

Lys

Phe

Tyr

Phe

Gln

185

Arg

Gln

Val

Asn

Leu

10

Phe

Thr

Lys

Ala

Asp

Asp

Ala

Trp

His

Gln

170

Pro

Ile

Phe

Arg

Gly
250

Val

Gln

Val

Val

Asn

75

Tyr

Phe

Glu

Ala

Thr

155

Gly

Lys

Tyr

Leu

Val
235

Leu

Glu Phe Gly
Thr Asn Pro
30

Leu Met Pro
45

Val Asp Asn
60

Ile Asp Phe

Met His Pro

Leu Gly Tyr
110

Asp Glu Tyr
125

Thr Asp Glu
140

Leu Lys Val

Leu Gln Asp

Leu Asp Ser
190

Pro Phe Pro
205

Val Trp Pro
220

Tyr Met Val

Cys Asp Pro

Glu Glu
15

Asn Phe

Thr Glu

Trp Ala

Leu Gln
80

Lys Leu
95

Leu Tyr

Glu His

His Lys

Tyr Glu
160

Phe Cys
175

Pro Val

Glu Asn

Glu Arg

Arg Ala

240

Tyr Val
255
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Ile

Pro

Asn

Leu

305

Asn

Tyr

Tyr

Phe

Leu

385

Lys

Pro

Ile

Leu

Arg

465

Gly

Tyr

Thr

Asp

545

Leu

Leu

Pro

625

Leu

Ala

Pro

Leu

Asn

Ile

290

Phe

Arg

Cys

Leu

Ser

370

Gln

Lys

Glu

Asp

Gly

450

Tyr

Asp

Trp

His

Met

530

Tyr

Ile

Gly

Ala

Tyr

610

Thr

Ser

Leu

Thr

Lys

Thr

275

Pro

Ser

Leu

Gln

Leu

355

Pro

Ser

Glu

His

Gln

435

Pro

Glu

Asp

Leu

Ser

515

Asp

Ile

Ile

Val

Lys

595

Phe

Gly

Gly

Ile

Leu

Leu

260

Leu

Leu

Pro

Leu

Ser

340

Glu

Glu

Phe

Arg

Val

420

Gly

Pro

Leu

Asn

Tyr

500

Leu

Tyr

Trp

Gln

Leu

580

Gln

Ile

Trp

Lys

Lys

660

His

Gly

Asp

Glu

Asp

Ser

325

Gly

Arg

Glu

Glu

Leu

405

Glu

Lys

Gly

Arg

Leu

485

Gly

Thr

Leu

Ser

Val

565

Glu

Cys

Gln

Trp

Val
645

Pro

Pro

Lys

Pro

Lys

Asp

310

Gly

Pro

Tyr

Asp

Pro

390

Ala

Thr

Val

Pro

Cys

470

Ser

Leu

Gly

Ala

Leu

550

Trp

Leu

Ser

Tyr

Pro
630
Lys

Ala

Pro

Thr

Ile

Asp

295

Lys

Phe

Phe

Ala

Ala

375

Lys

Leu

Arg

Gln

Gln

455

Ile

Arg

Glu

Glu

Ala

535

Asp

Asp

Asp

Ile

Lys

615

Cys

Met

Gly

Leu

Glu

Phe

280

Leu

Ile

Gly

Arg

Lys

360

Val

Thr

Tyr

Thr

Met

440

Val

Ile

Glu

Lys

Ala

520

Glu

Ala

Asn

Leu

Arg

600

His

Gln

Ser

Arg

Arg

Leu

265

Gly

Glu

Gly

Ala

Trp

345

Arg

Phe

Pro

Leu

Leu

425

Trp

Asn

Trp

Lys

Asp

505

Asp

Arg

Thr

Asp

Ser

585

Met

Phe

Val

Leu

Gly
665

Thr

Gly

Met

Ile

Thr

His

330

Arg

Lys

Tyr

Thr

Leu

410

Tyr

Val

Ile

Lys

Thr

490

Met

Phe

Thr

Ser

Ile

570

Asp

Met

Ser

Leu

Glu
650

Gln

Asn

Asn

Met

Gln

Thr

315

Cys

Asp

Gly

Asn

Val

395

His

Ser

Asp

Asn

Thr

475

Ser

Gln

Asn

Cys

Met

555

Phe

Met

Asp

Leu

Asp
635
Ile

Ser

Thr

Arg Asp Met

Phe

Leu

300

Val

Gly

Gln

Leu

Gly

380

His

Thr

His

Ile

Pro

460

Ala

Asp

Lys

Trp

Val

540

Lys

Ser

Pro

Ala

Phe

620

Gly

Leu

Glu

Ser

Glu

285

Tyr

Ile

Leu

Met

Pro

365

Lys

Gly

Gln

Ser

Phe

445

Arg

Asn

Ile

Thr

Arg

525

Gln

Phe

Pro

Leu

Asp

605

Lys

Gly

Ser

Pro

Phe

270

Leu

Asp

Asp

Ser

Pro

350

Pro

Lys

Leu

Gly

Gln

430

Pro

Lys

Val

Tyr

Asp

510

Phe

Ser

Pro

Asp

Pro

590

Pro

Lys

Lys

Glu

Asn
670

Thr

Tyr

Thr

Phe

Leu

Lys

335

Pro

Pro

Phe

Gly

Leu

415

Pro

Lys

Pro

Asp

Ile

495

Ile

Ile

Gln

Ala

Asp

575

Ala

Lys

Lys

Trp

Lys

655

Gln

Trp

Gln

Cys

Asp

Glu

320

Ser

Ser

Leu

Lys

Pro

400

Val

Gly

Lys

Lys

Leu

480

Lys

His

Phe

Lys

Arg

560

Phe

Arg

Trp

Thr

Arg
640
Glu

Tyr

Leu
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675 680 685

Arg Ser Pro Val Gln Asn Phe Cys Tyr Ile Phe Trp Lys Arg Tyr Arg
690 695 700

Phe Lys Leu Ile Ala Phe Met Val Ile Ser Ile Ile Ala Leu Met Leu
705 710 715 720

Phe Asn Phe Ile Tyr Ser Ala Pro His Tyr Leu Ala Met Ser Trp Ile
725 730 735

Lys Pro Gln Leu Gln Leu Tyr Pro Pro Ile Lys Ile Phe Asn Ile Ile
740 745 750

Asn Ser Leu Asn Thr Ser Asn Ala Ser Ser Ser Ile Leu Pro Thr Gln
755 760 765

Asp Pro Asn Leu Lys Pro Thr Ile Asp His Glu Trp Lys Leu His Pro
770 775 780

Gly Pro Thr Asn His Leu Ser Asp Ile Phe Pro Glu Leu Pro Ala Pro
785 790 795 800

Gly Asp

<210> SEQ ID NO 79

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 79

tgttcagtce tgaggaagat g 21

<210> SEQ ID NO 80

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 80

atgatgcatc gcagctcata ¢ 21
<210> SEQ ID NO 81

<211> LENGTH: 3170

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 81

ggctcaccga caacttcatce gecgeegtge gecgecgaga cttegecaac atgaccagec 60
tggtgcacct cactctetee cggaacacca teggecaggt ggcagetgge gecttegecg 120
acctgegtge ccteegggece ctgcacctgg acagcaaceg cetggeggag gtgegeggeg 180
accagcteeg cggectggge aacctecgece acctgatccet tggaaacaac cagatccegec 240
gggtggagtce ggeggecttt gacgecttee tgtccaccegt ggaggacctyg gatctgtect 300
acaacaacct ggaggccctg cegtgggagg cggtgggeca gatggtgaac ctaaacaccce 360
tcacgctgga ccacaaccte atcgaccaca tegeggaggg gaccttegtg cagettcaca 420
agctggteceg tctggacatg acctccaace gectgecataa actecegece gacgggetcet 480
tcctgaggte gecagggeace gggeccaage cgeccaccece getgaccegte agetteggeg 540
gcaacccect gcactgcaac tgcgagetge tcetggetgeg geggetgace cgegaggacyg 600

acttagagac ctgcgecacg cccgaacace tcaccgaceg ctacttetgg tccatccceg 660



141

US 9,267,177 B2

-continued

142

aggaggagtt

tggtggaagg

tgcactgggt

dggacgggac

tcgectecaa

ctctgatgge

tegecacgec

ccgagetcac

tacgcatgta

tccegtecac

tgtgegtget

getgtgtaca

tCttgggng

tcatcgttet

agggctccag

caggcgcggce

tggagtccca

catcecgegga

gectgetgee

ggagccgate

ctgggggage

gggcactatt

ccacgecgea

tgggcteege

tgtgagegge

ggacgctggg

gegecettgt

cgtgeccagyg

acccceectece

cagcgaageg

tcceccagec

agatcctatt

tggtceggte

cecgeectett

tgtcctgteg

tgatttette

aaataaatcc

cecteegecy

gtgtctgtat

tgtgtgttgg

cctgtgtgag

ccaggcggtg

ggcacctgat

gctggatgtg

ththtggg

acceceegecyg

gggcagacca

ctcgaactee

ccaggttecag

cagtcagacc

ggcggtctac

gttcaccace

caccatgatc

gctcatgatce

gtegeteccey

acaggccccg

ggctgecece

geeggaggtyg

atccgaggaa

cggegececty

c¢geggeccegy

ccagagecac

CCtggangg

cagggcgtgc

dggcegggege

gegggactgg

cccececgggagyg

geggggtteg

tacccctece

¢ggggagggy

cgtcaccegyg

ctgteeegeyg

gggtctggct

gtegtetete

tctettgtec

tctttactca

ccacacgaac

cagcagaatt

gtgtgtcege

gggagggtga

ccececgetga

agcctgeget

gggcggcetge

accatcacca

gaagcgacgyg

getgeccege

ggtgccaacy

gtgctcatce

tacaacagtt

ttcctggtga

gacgacgggy

gctggggatc

atcgccateg

cgctataagyg

cgggtcagec

geecetgecgy

geegtegecy

gtcettggac

acttcegggy

gagccaccaa

ccgaggeage

agttaccege

getggagggy

ctggetttea

cgggacgect

gagaaagcge

dggcggggcea

gggaccggct

ctegegeget

cagggeeecc

dgecggggcy

geggecteca

tggggtccce

tgtagtgect

cteggeecte

ttcteecegygy

aaaatccaaa

aaactttttt

gtgtagtgtg

cctagattge

tcacacggca

gecgageggt

tggggaactc

ccttgaggga

cgcecegtgga

cgecteteac

attctgegge

getggecage

ccgttgatga

atgacctgge

ccacagcget

cggegeccty

ggggcgtcat

tgtatggcga

acgtgtgete

cccaggacca

tcgaggccaa

gttetetggy

aggagtcteg

ccteggegec

agcagcgceta

geegegeccy

gcgeggecgy

ccagcaccga

gggtgccgca

agcgccaaga

gecteggget

geeggectee

cgcggaccte

tgacactgca

aggggcccat

aagcctececa

ctttetetgt

gtetttecet

cctggtttty

caggtcccac

accaaatccce

ctgtgtctga

tgtgtgtgtg

agcataagga

ggegggggge cgggccctgg

gggtgacccc gagccggtgg

cagccggace cgggtceceggyg

cagtggcacce ttcacttgta

ggtgtgcgtyg gtacctctge

cgagceccgge tectetgaca

tgagcgtegyg ctegtggeag

ccagaggect gtgcccggaa

ctcectegte tacaggatga

ggegggecegt gectacgact

gccggcaacyg cgagtggtgg

cegecegetyg agggeccatt

cgtegecteyg gtectegtet

cggggacage cgecgegtcea

gcagaccaac ggcgcaggca

ctacgaggceyg ctgcgegagyg

ggccatggag gccgagacgg

cggeteggee acctegetgt

ggcegeggtyg ggecctegaa

ccctacteta getctagtte

ttcgttcgac ggggactacy

geggacaaag cgccacceggt

ggaggatgga gacctggggce

gtggatgetyg gagagtaccg

gaccaaacge ccagccgcac

cattggacca gagtggagac

geggetegag gecacgeccce

ctteccectat ggactecteg

getggagecg gtgecttaca

gcactgagac acgagccccce

ttcttgtate tggctggact

ccccacceca cgcacattee

ttcectegtt tgtctctate

atttgcctcet cctttetete

tctagtctee ctgtetetee

tggaaggacc agactctcce

cctecctace ggagcecggga

ggcectgetyg acctgtgtgt

tgtgtgtgtg tgtgtgtgtg

ctctaagtga gactgaagga

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060



US 9,267,177 B2
143 144

-continued

agatgggaag atgactaact ggggccggag gagactggca gacaggcttt tatcctctga 3120
gagacttaga ggtggggaat aatcacaaaa ataaaatgat cataatagct 3170
<210> SEQ ID NO 82

<211> LENGTH: 684

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 82

Met Thr Ser Leu Val His Leu Thr Leu Ser Arg Asn Thr Ile Gly Gln
1 5 10 15

Val Ala Ala Gly Ala Phe Ala Asp Leu Arg Ala Leu Arg Ala Leu His
20 25 30

Leu Asp Ser Asn Arg Leu Ala Glu Val Arg Gly Asp Gln Leu Arg Gly
35 40 45

Leu Gly Asn Leu Arg His Leu Ile Leu Gly Asn Asn Gln Ile Arg Arg
50 55 60

Val Glu Ser Ala Ala Phe Asp Ala Phe Leu Ser Thr Val Glu Asp Leu
65 70 75 80

Asp Leu Ser Tyr Asn Asn Leu Glu Ala Leu Pro Trp Glu Ala Val Gly
85 90 95

Gln Met Val Asn Leu Asn Thr Leu Thr Leu Asp His Asn Leu Ile Asp
100 105 110

His Ile Ala Glu Gly Thr Phe Val Gln Leu His Lys Leu Val Arg Leu
115 120 125

Asp Met Thr Ser Asn Arg Leu His Lys Leu Pro Pro Asp Gly Leu Phe
130 135 140

Leu Arg Ser Gln Gly Thr Gly Pro Lys Pro Pro Thr Pro Leu Thr Val
145 150 155 160

Ser Phe Gly Gly Asn Pro Leu His Cys Asn Cys Glu Leu Leu Trp Leu
165 170 175

Arg Arg Leu Thr Arg Glu Asp Asp Leu Glu Thr Cys Ala Thr Pro Glu
180 185 190

His Leu Thr Asp Arg Tyr Phe Trp Ser Ile Pro Glu Glu Glu Phe Leu
195 200 205

Cys Glu Pro Pro Leu Ile Thr Arg Gln Ala Gly Gly Arg Ala Leu Val
210 215 220

Val Glu Gly Gln Ala Val Ser Leu Arg Cys Arg Ala Val Gly Asp Pro
225 230 235 240

Glu Pro Val Val His Trp Val Ala Pro Asp Gly Arg Leu Leu Gly Asn
245 250 255

Ser Ser Arg Thr Arg Val Arg Gly Asp Gly Thr Leu Asp Val Thr Ile
260 265 270

Thr Thr Leu Arg Asp Ser Gly Thr Phe Thr Cys Ile Ala Ser Asn Ala
275 280 285

Ala Gly Glu Ala Thr Ala Pro Val Glu Val Cys Val Val Pro Leu Pro
290 295 300

Leu Met Ala Pro Pro Pro Ala Ala Pro Pro Pro Leu Thr Glu Pro Gly
305 310 315 320

Ser Ser Asp Ile Ala Thr Pro Gly Arg Pro Gly Ala Asn Asp Ser Ala
325 330 335

Ala Glu Arg Arg Leu Val Ala Ala Glu Leu Thr Ser Asn Ser Val Leu
340 345 350
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Ile

Pro

385

Ala

Leu

Asp

Met

Ile

465

Arg

Ser

Pro

Ala

Ser

545

Thr

Arg

Pro

Ala

Ala

625

Arg

Gly

Phe

<210>
<211>
<212>
<213>
<220>
<223>

Arg

Gln

370

Ser

Tyr

Pro

Pro

Ile

450

Val

Arg

Gln

Ala

Pro

530

Ala

Ser

Ala

Thr

Arg

610

Leu

His

Glu

Thr

Trp

355

Tyr

Thr

Asp

Ala

Ala

435

Ile

Leu

Val

Thr

Gln

515

Ala

Glu

Leu

Ala

Ser

595

Pro

Phe

Arg

Asp

Ser
675

Pro

Asn

Ser

Leu

Thr

420

Pro

Ala

Leu

Lys

Asn

500

Asp

Val

Pro

Cys

Val

580

Ala

Arg

Gln

Ser

Gly

660

Thr

<400> SEQUENCE:

17

Ala

Ser

Gln

Cys

405

Arg

Cys

Ile

Met

Gly

485

Gly

His

Ala

Glu

Leu

565

Gly

Pro

Pro

Ser

Thr

645

Asp

Glu

SEQ ID NO 83
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Oligonucleotide

83

cgaactcegt getcatce

<210> SEQ ID NO 84

<211> LENGTH:

<212> TYPE: DNA

17

Gln

Ser

Thr

390

Val

Val

Arg

Gly

Ile

470

Ser

Ala

Tyr

Val

Val

550

Leu

Pro

Pro

Gln

His

630

Pro

Leu

Trp

Arg

Val

375

Phe

Leu

Val

Pro

Gly

455

Arg

Arg

Gly

Glu

Glu

535

Val

Pro

Arg

Thr

Gln

615

Ser

His

Gly

Met

Pro

360

Asp

Leu

Ala

Gly

Leu

440

Val

Tyr

Ser

Thr

Ala

520

Ala

Leu

Ser

Arg

Leu

600

Arg

Tyr

Leu

Leu

Leu
680

Val

Asp

Val

Val

Cys

425

Arg

Ile

Lys

Leu

Gly

505

Leu

Lys

Gly

Glu

Ser

585

Ala

Tyr

Pro

Asp

Gly

665

Glu

Pro

Ser

Asn

Tyr

410

Val

Ala

Val

Val

Pro

490

Ala

Arg

Ala

Arg

Glu

570

Arg

Leu

Ser

Arg

Gly

650

Ser

Ser

Gly

Leu

Asp

395

Asp

Gln

His

Ala

Tyr

475

Arg

Ala

Glu

Met

Ser

555

Thr

Ser

Val

Phe

Arg

635

Ala

Ala

Thr

Ile

Val

380

Leu

Asp

Phe

Phe

Ser

460

Gly

Val

Gln

Val

Glu

540

Leu

Ser

Gly

Pro

Asp

620

Ala

Gly

Arg

Val

Arg

365

Tyr

Ala

Gly

Thr

Leu

445

Val

Asp

Ser

Ala

Glu

525

Ala

Gly

Gly

Ala

Gly

605

Gly

Arg

Gly

Ala

Met

Arg

Ala

Ala

Thr

430

Gly

Leu

Gly

His

Pro

510

Ser

Glu

Gly

Glu

Leu

590

Gly

Asp

Arg

Gly

Cys
670

Tyr

Met

Gly

Thr

415

Ala

Gly

Val

Asp

Val

495

Ala

Gln

Thr

Ser

Glu

575

Glu

Ala

Tyr

Thr

Ala

655

Leu

Gln

Ile

Arg

400

Ala

Gly

Thr

Phe

Ser

480

Cys

Leu

Ala

Ala

Ala

560

Ser

Pro

Ala

Gly

Lys

640

Ala

Ala

17
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<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 84

cgcacaagte gtaggea

<210> SEQ ID NO 85

<211> LENGTH: 2206

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 85

cgacaacgte acccgcagac cggcecaatce cgecaggeeg cggeccagtyg gegecggege
acaccgaaga cgacaccagce catccggeca atccegecece gecgegeece gcaggeccge
ccactecteg cttetecact teectteteg aagtgteegg tegetteteg caggeggege
gecttgetggg tcacagtgag geggctecge gcaggegcag ccgggegggce gaggageggyg
gaagctgact cagggctgeg gecggggtee tgceggggtag gagegegagyg ccggectgag
ggaggaggce tagcgaccca tccggegect ccegeccegg gcaccogooe goggeagage
atcctgeggyg ccccaggagg cctcecatcte aaaacaacgt gtttttagga tctcatccac
tatcacagtt tcagctttee ccaaactgga atgtgtettt gecagacgece atccttatta
aagggcaaag acttctcata cacctaggat ggatcttata ttettggegg gactgcagag
aaggtgcegt gtectgagte ctecatgtecag ggcacagget tecagecagt tctacctggg
ttatgtttat ctcaattcce tggtggtatt ggtgtctget gggttttgee agaatgaaga
caccgtgttt tcatttgtca gttgattegt attttccagg aagacattct gagattacag
cattgtctta gtcaaggtge tgcagaagga cagaactaat aggatatatg tacatatgaa
agaaagttta tgaagaactg gctcacacca tcacaaggca aagtcccatg acaggccatce
tgcaagctga ggagcgagga agccagcagt ggetcageeg gagtccaaca gectcaaacg
gaatccaaca gttcaggctt cagtctgtgg ccaaatgcce agagaccccg gaaagctact
ggtgttagtce ccagagccgg aaggccaaag aacctggagt gtgatgtcca agggcaggag
gaatggacag aagcatccag catggggtaa agacgaaagc cagaagactc agcaagctag
cttacctact ttettetgee tgecttgtte tageegeget ggcagecggt tggagggtge
ccacccccac tgagggtgga tcettectete ctagtccact gactcaaatt tcagtctcete
tgggagcacce atcacaccag aaacaatacc agecatctag ccacccttca gttcaccate
acaaccattyg tcttattcat gaaacttetg cagacccacce ttaaccteca tceggtgactt
ctacctgaag ccctetgatt gttgecccagt ggtgettttt aaaataattt ccatagttte
ttctacacct ttagttggca ttctactgta aaggagagat tttattttcet tactcattta
tttgttagtt tatagtcacc accatatgga tgcagagttc tgtctcatte actgggaagt
attctattge agtcatgatt tattttgatg ttcacatcec agagttggtyg agtgagegece
ccttecacget ggeteccgag tgctgacgtg tcccegtect tetetgecact tttecttace
tcctggecte agatattcca gggtcatttg ttetetecet getccaacce tgcagtcage
catcteecta gggacgttgg ttectttatg gaaggtggea tttagaagece aggatttggg
ctgagcactyg tggctcatge ttgtaatcce agecacttggg gaggccgaag tgggeggatce

getggaggee aagagtctga gaccagectyg gctaacatgg tgaaaccctt cceegtetet

actacaaata aaaaattagc tgggtgtgtt ggcacgtgec tgtaatccca gttactcagg

17

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



US 9,267,177 B2
149 150

-continued

aggctgaagc accagaatct cttgaaccca ggaggccgag gttgcagtga gccaagattg 1980
caccactgca ctacagcttg ggtgacagcg cgagacaccg tctcaaaaag gataataatt 2040
taaaaaacag caggatttgg gtgagcagtg cgctcattgce ttctgggcte tetecggtgga 2100
cataggctag gaatgtaaga tgtatgtgcc tgtgtatata cacacgtctg tagctatgtce 2160

tatgttgcat acatgtgttt ttccaaaaac caaatccata accatg 2206

<210> SEQ ID NO 86

<211> LENGTH: 93

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 86

Met Asp Arg Ser Ile Gln His Gly Val Lys Thr Lys Ala Arg Arg Leu
1 5 10 15

Ser Lys Leu Ala Tyr Leu Leu Ser Ser Ala Cys Leu Val Leu Ala Ala
20 25 30

Leu Ala Ala Gly Trp Arg Val Pro Thr Pro Thr Glu Gly Gly Ser Ser
35 40 45

Ser Pro Ser Pro Leu Thr Gln Ile Ser Val Ser Leu Gly Ala Pro Ser
50 55 60

His Gln Lys Gln Tyr Gln Pro Ser Ser His Pro Ser Val His His His
65 70 75 80

Asn His Cys Leu Ile His Glu Thr Ser Ala Asp Pro Pro

<210> SEQ ID NO 87

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 87

aaactacgtg tggccaggat ¢ 21

<210> SEQ ID NO 88

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 88

cgacatgagg actcaggaca ¢ 21
<210> SEQ ID NO 89

<211> LENGTH: 455

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 89

gtgaagacag ggagctcaag tgacctecte cagggtatat agetgtggtyg tgggaageat 60
catgagaaca cggtctttga tggggataat tactctgaat ctaccaggcet gattaagcca 120
cagcagatca gcaggtgaga attcaactgt ccagatagaa aggtggacat ggaaaaattg 180
ggctttgcaa atggtcaccc aattcttgece ttectggtet ccagatcacce cttectatac 240

cgccactetyg gagaaagaag tacagaacge taacaaggat ggettggagt tgcagtggte 300
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acctcagatce ttaaggtcac tttggagatg gaacccctgt gactaggaat ggcagaagag

aaaggtagaa agagattgag tcctggggat gtggcagage accatectag ccccgtactg

cgtacttetyg gacttecttt aaattgagag aaaca

<210> SEQ ID NO 90

<211> LENGTH: 61

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 90

Cys Phe Ser Gln Phe Lys Gly Ser Pro Glu Val Arg Ser
1 5 10

Gly Trp Cys Ser Ala Thr Ser Pro Gly Leu Asn Leu Phe
20 25

Ser Ser Ala Ile Pro Ser His Arg Gly Ser Ile Ser Lys
35 40 45

Arg Ser Glu Val Thr Thr Ala Thr Pro Ser His Pro Cys
50 55 60

<210> SEQ ID NO 91

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 91

gaacacggtce tttgatgggg

<210> SEQ ID NO 92

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 92
gecatccttyg ttagegttet g
<210> SEQ ID NO 93
<211> LENGTH: 1230
<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 93

Thr Gly Leu
15

Leu Pro Phe
30

Val Thr Leu

aggggcagag gggtcttecee aaccctacce ctattttegg tgatttttgt gtgagaatat

taatattaaa aataaacgga gaaaaaaaat cctgtttege taacggetgg tggtagcagg

ttgagtaccyg ggagggctge aagaccgtga ttgatgggga ggactgegca gacccetggeg

agggtgagee ccteecegga ggegectgtg gaatgtecag ggetcetggte cgetectegg

gatggggggt gcctaatcct agagccgcat tccaggataa ggggggtyggy gagaggetgg

gecegggggag gggcaggaaa gagggctata agggcagcegg cccaggceggg cgggatccag

gegggecatyg geggatgtee ceggggcaca gcegageggtt cctggtgacyg geccagagec

cegggacccee ctggactgtt gggectgege tgttettgta acagecccaga atctgetggt

ggctgectte aatcttetec tgctggtget ggtgctaggg accatcttge taccegetgt

caccatgetyg ggettegget tectetgeca ctetecagtte ctgegetece aggcacccecce

ttgcaccgeg cacctgeggg accccggttt cacggeecta ctggtcacceg gattectget

360

420

455

20

21

60

120

180

240

300

360

420

480

540

600

660
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cctegtgeeg ctgctegtge ttgctetgge cagetacege cgectetgee tgcgectcecyg 720
cctagecgat tgcctegtge cctacagecg agecctttat cggegtegge gegecccgea 780
geegeggeaa atccgggect caccagggtce ccaggecgtt cecacatcag gaaaggtcetg 840
ggtctaatga ccctecgagte aagaacaacc ctgacggcetg cectcectet tatteggecce 900
aaggacttga agcccggcat cttccgacct gecctgeccee caccectgece tgageggagt 960
cctageatcee ccttgggage agcagegtca gtggacccag tgctgagaaa agcccccaca 1020
tceccggaaaa cccactttece tttcacgacce cacatctcaa tecctgaacat ctaggctgga 1080
acctgcacac ctccecccteca getecegtegt gaatgggaca acaatctcegt gecctegttt 1140
tatggtgcag cttctctagt atttctgggg ctggggggcyg gggctggagg ggaaggagtg 1200
tccacgcatc aataaagatt taacgaactg 1230
<210> SEQ ID NO 94
<211> LENGTH: 159
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 94
Met Ala Asp Val Pro Gly Ala Gln Arg Ala Val Pro Gly Asp Gly Pro
1 5 10 15
Glu Pro Arg Asp Pro Leu Asp Cys Trp Ala Cys Ala Val Leu Val Thr
20 25 30
Ala Gln Asn Leu Leu Val Ala Ala Phe Asn Leu Leu Leu Leu Val Leu
35 40 45
Val Leu Gly Thr Ile Leu Leu Pro Ala Val Thr Met Leu Gly Phe Gly
50 55 60
Phe Leu Cys His Ser Gln Phe Leu Arg Ser Gln Ala Pro Pro Cys Thr
65 70 75 80
Ala His Leu Arg Asp Pro Gly Phe Thr Ala Leu Leu Val Thr Gly Phe
85 90 95
Leu Leu Leu Val Pro Leu Leu Val Leu Ala Leu Ala Ser Tyr Arg Arg
100 105 110
Leu Cys Leu Arg Leu Arg Leu Ala Asp Cys Leu Val Pro Tyr Ser Arg
115 120 125
Ala Leu Tyr Arg Arg Arg Arg Ala Pro Gln Pro Arg Gln Ile Arg Ala
130 135 140
Ser Pro Gly Ser Gln Ala Val Pro Thr Ser Gly Lys Val Trp Val
145 150 155
<210> SEQ ID NO 95
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Oligonucleotide
<400> SEQUENCE: 95
ttecctetgee actctcagtt ¢ 21

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 96
H: 21
DNA

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Oligonucleotide

RE:
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-continued
<400> SEQUENCE: 96
cgataaaggg ctcggctgta g 21
<210> SEQ ID NO 97
<211> LENGTH: 1020
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 97
atggaggagg aggaggagga tgatgactat gagaactcaa cacctcccta caaggacctt 60
ccteccaage cagggaccat ggaggaggag gaggaggatg atgactatga gaactcaaca 120
ccteectaca aggaccttece tcccaageca gggaccatgg aggaggagga ggaggatgat 180
gactatgaga actcaacacc tccctacaag gaccttecte ccaagcecagg ttcaagtget 240
ccaccaagac ctccaagggc agcaaaggaa acagagaaac ccccacttece ttgcaagcce 300
cggaacatga caggcctgga cctcegecget gtcacctgte cacctectca actggetgtyg 360
aatcttgage cttctecatt gecagccatcce ctggecgcaa ctecagtcece ctggetcaat 420
cagaggtctyg gaggtectgg ctgctgecag aagaggtgga tggtgtacct gtgtetgetg 480
gtggtgactt ccctgttcect gggetgectt ggtctcactyg tgaccctgat taagttgact 540
ggcatggcayg ggctagcetgg cctgaagcat gacattgcce gtgtaagagce tgacaccaac 600
cagtcectgg tggaactttg gggcttatta gactgccgece gaattacctyg tcctgaagge 660
tggctgeccet ttgagggcaa gtgttactac ttctccccaa gcaccaagtce atgggatgag 720
geeecggatgt tcetgccagga gaattactcet cacttggtca tcatcaatag ctttgctgag 780
cacaattttg tggccaaggce ccatggetcet ccacgggtgt actggcetggyg gctgaatgac 840
agggcccagg aaggggactg gaggtggetg gatgggtcete ctgtgacatt aaggcaacca 900
gaggaaccca ataacatcca cgatgaggac tgtgctacca tgaacaaagg tggcacctgg 960
aatgatctct cttgctacaa aactacgtat tggatttgtg agcggaaatg ttcctgttga 1020

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 98
H: 339
PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 98

Met Glu Glu
1

Tyr Lys Asp

Asp Asp Asp
35

Lys Pro Gly
50

Ser Thr Pro
65

Pro Pro Arg

Pro Cys Lys

Cys Pro Pro

115

Pro Ser Leu

Glu Glu Glu Asp Asp

Leu Pro Pro Lys Pro

20

Tyr Glu Asn Ser Thr

40

Thr Met Glu Glu Glu

55

Pro Tyr Lys Asp Leu

70

Pro Pro Arg Ala Ala

85

Pro Arg Asn Met Thr

100

Pro Gln Leu Ala Val

120

Ala Ala Thr Pro Val

Asp

Gly

Pro

Glu

Pro

Lys

Gly

105

Asn

Pro

Tyr

10

Thr

Pro

Glu

Pro

Glu

90

Leu

Leu

Trp

Glu

Met

Tyr

Asp

Lys

75

Thr

Asp

Glu

Leu

Asn Ser Thr

Glu Glu Glu
30

Lys Asp Leu
45

Asp Asp Tyr
60

Pro Gly Ser

Glu Lys Pro

Leu Ala Ala
110

Pro Ser Pro
125

Asn Gln Arg

Pro Pro
15

Glu Glu

Pro Pro

Glu Asn

Ser Ala
80

Pro Leu
95
Val Thr

Leu Gln

Ser Gly
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130 135

Gly Pro Gly Cys Cys Gln Lys Arg Trp Met

145

150

Val Val Thr Ser Leu Phe Leu Gly Cys Leu

165 170

Ile Lys Leu Thr Gly Met Ala Gly Leu Ala

180 185

Ala Arg Val Arg Ala Asp Thr Asn Gln Ser

195 200

Leu Leu Asp Cys Arg Arg Ile Thr Cys Pro
210 215

Glu Gly Lys Cys Tyr Tyr Phe Ser Pro Ser

225

230

Ala Arg Met Phe Cys Gln Glu Asn Tyr Ser

245 250

Ser Phe Ala Glu His Asn Phe Val Ala Lys

260 265

Val Tyr Trp Leu Gly Leu Asn Asp Arg Ala

275 280

Trp Leu Asp Gly Ser Pro Val Thr Leu Arg
290 295

Asn Ile His Asp Glu Asp Cys Ala Thr Met

305

310

Asn Asp Leu Ser Cys Tyr Lys Thr Thr Tyr

325 330

Cys Ser Cys

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 99

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Oligonucleotide

SEQUENCE: 99

atagctttge tgagcacctt ¢

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 100

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Oligonucleotide

SEQUENCE: 100

aagagacact cagatatgga ¢

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 101

LENGTH: 1680

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 101

atggccaatg tcaccttggt gacaggattt cttctta

ctgcggattt tatatggtgt getcttecta ctgattt

cttectcatca ttactetecat taccctggac gtaaage

ctgaagaact tatccttttt ggatgtette ctggtgt

Val

155

Gly

Gly

Leu

Glu

Thr

235

His

Ala

Gln

Gln

Asn

315

Trp

tgg
acc
tee

ctyg

140

Tyr Leu Cys

Leu Thr Val

Leu Lys His

190

Val Glu Leu
205

Gly Trp Leu
220

Lys Ser Trp

Leu Val Ile

His Gly Ser
270

Glu Gly Asp
285

Pro Glu Glu
300

Lys Gly Gly

Ile Cys Glu

ggttttctaa
tggcagcect
aaacacccat

ttccaatcce

Leu Leu
160

Thr Leu
175

Asp Ile

Trp Gly

Pro Phe

Asp Glu
240

Ile Asn
255

Pro Arg

Trp Arg

Pro Asn

Thr Trp
320

Arg Lys
335

tatccagaag
aatgagtaac
gtacttette

aaaattcatt

21

21

60

120

180

240
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gtcaacaacc taacccacaa caattccatt tccattctag gatgtgectt ccagctactt 300
ttaatgactt ccttctcage aggagagata tttatccteca ctgccatgte ctatgaccge 360
tatgtagcca tctgetgtce cctgaactac gaggtaatca tgaatactgg agtctgtgtg 420
ttaatggcaa gtgtttcctyg ggccattgga gggetcetttyg gtactgegta cacagetgge 480
acattttcca tgcctttetg tggctcecagt gtgattccac agtttttcectg tgatgttect 540
tcattactaa ggatttcctg ttctgaaaca ctaatggtaa tttatgcagg tattggagtt 600
ggtgcatgtt taagcatttc ttgtttcatc tgtattgtga tctcttacat ttatatctte 660
tccactgtac tgaagatccce taccactaaa ggactgtgtyg attgggttaa agggctcagt 720
gecggggacte tgttttetgg tttcagtace acaatggaca caggcaacaa aactctgecce 780
caggactttc tcttactggg ctttcecctggt tctcaaactc ttcagectcte tetctttatg 840
ctttttetgg tgatgtacat cctcacagtt agtggtaatg tggctatctt gatgttggtg 900
agcacctccee atcagttgca tacccccatg tacttcettte tgagcaacct ctecttectg 960
gagatttggt ataccacagc agcagtgccc aaagcactgg ccatcctact ggggagaagt 1020
cagaccatat catttacaag ctgtcttttg cagatgtact ttgttttctc attaggctgc 1080
acagagtact tcctecctgge agccatggct tatgaccget gtcttgceccat ctgctatcect 1140
ttacactacg gagccatcat gagtagcctg ctcectcagege agctggceccct gggctectgg 1200
gtgtgtggtt tcgtggccat tgcagtgccce acagccctca tcagtggect gtecttetgt 1260
ggcececegtyg ccatcaacca cttettetgt gacattgcac cctggattge cctggectge 1320
accaacacac aggcagtaga gcttgtggce tttgtgattg ctgttgtggt tatcctgagt 1380
tcatgcctca tcacctttgt ctectatgtg tacatcatca gcaccatcct caggatccce 1440
tctgccagtg gecggagcaa agcecttcectcee acgtgctect cgcatctcac cgtggtgetce 1500
atttggtatg ggtccacagt tttccttcac gtccgcacct ctatcaaaga tgccttggat 1560
ctgatcaaag ctgtccacgt cctgaacact gtggtgactc cagttttaaa ccccttcatce 1620
tatacgcttc gtaataagga agtaagagag actctgctga agaaatggaa gggaaaataa 1680

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 102
H: 559
PRT

ISM: Homo sapiens

<400> SEQUENCE: 102

Met Ala Asn
1

Asn Ile Gln

Tyr Leu Ala
35

Leu Asp Val
50

Ser Phe Leu
65
Val Asn Asn

Phe Gln Leu

Leu Thr Ala

Val Thr Leu Val Thr

5

Lys Leu Arg Ile Leu

20

Ala Leu Met Ser Asn

40

Lys Leu Gln Thr Pro

55

Asp Val Phe Leu Val

70

Leu Thr His Asn Asn

85

Leu Leu Met Thr Ser

100

Met Ser Tyr Asp Arg

Gly

Tyr

25

Leu

Met

Ser

Ser

Phe

105

Tyr

Phe

10

Gly

Leu

Tyr

Val

Ile

90

Ser

Val

Leu

Val

Ile

Phe

Pro

75

Ser

Ala

Ala

Leu Met Gly

Leu Phe Leu
30

Ile Thr Leu
45

Phe Leu Lys
60

Ile Pro Lys

Ile Leu Gly

Gly Glu Ile

110

Ile Cys Cys

Phe Ser
15

Leu Ile

Ile Thr

Asn Leu

Phe Ile
80

Cys Ala
95

Phe Ile

Pro Leu
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Asn

145

Thr

Cys

Phe

Lys

225

Ala

Lys

Thr

Thr

Gln

305

Glu

Leu

Tyr

Met

Ala

385

Leu

Ala

Thr

465

Ser

Thr

Thr

Asn

Tyr

130

Ser

Phe

Asp

Ile

Ile

210

Ile

Gly

Thr

Leu

Val

290

Leu

Ile

Gly

Phe

Ala

370

Ile

Cys

Ser

Pro

Ala

450

Phe

Ala

Val

Ser

Thr
530

115

Glu

Trp

Ser

Val

Tyr

195

Cys

Pro

Thr

Leu

Gln

275

Ser

His

Trp

Arg

Val

355

Tyr

Met

Gly

Phe

Trp

435

Phe

Val

Ser

Val

Ile
515

Val

Val

Ala

Met

Pro

180

Ala

Ile

Thr

Leu

Pro

260

Leu

Gly

Thr

Tyr

Ser

340

Phe

Asp

Ser

Phe

Cys

420

Ile

Val

Ser

Gly

Leu
500

Lys

Val

Ile

Ile

Pro

165

Ser

Gly

Val

Thr

Phe

245

Gln

Ser

Asn

Pro

Thr

325

Gln

Ser

Arg

Ser

Val

405

Gly

Ala

Ile

Tyr

Arg

485

Ile

Asp

Thr

Met

Gly

150

Phe

Leu

Ile

Ile

Lys

230

Ser

Asp

Leu

Val

Met

310

Thr

Thr

Leu

Cys

Leu

390

Ala

Pro

Leu

Ala

Val

470

Ser

Trp

Ala

Pro

Asn

135

Gly

Cys

Leu

Gly

Ser

215

Gly

Gly

Phe

Phe

Ala

295

Tyr

Ala

Ile

Gly

Leu

375

Leu

Ile

Arg

Ala

Val

455

Tyr

Lys

Tyr

Leu

Val
535

120

Thr

Leu

Gly

Arg

Val

200

Tyr

Leu

Phe

Leu

Met

280

Ile

Phe

Ala

Ser

Cys

360

Ala

Ser

Ala

Ala

Cys

440

Val

Ile

Ala

Gly

Asp

520

Leu

Gly

Phe

Ser

Ile

185

Gly

Ile

Cys

Ser

Leu

265

Leu

Leu

Phe

Val

Phe

345

Thr

Ile

Ala

Val

Ile

425

Thr

Val

Ile

Phe

Ser
505

Leu

Asn

Val

Gly

Ser

170

Ser

Ala

Tyr

Asp

Thr

250

Leu

Phe

Met

Leu

Pro

330

Thr

Glu

Cys

Gln

Pro

410

Asn

Asn

Ile

Ser

Ser
490
Thr

Ile

Pro

Cys

Thr

155

Val

Cys

Cys

Ile

Trp

235

Thr

Gly

Leu

Leu

Ser

315

Lys

Ser

Tyr

Tyr

Leu

395

Thr

His

Thr

Leu

Thr

475

Thr

Val

Lys

Phe

Val

140

Ala

Ile

Ser

Leu

Phe

220

Val

Met

Phe

Val

Val

300

Asn

Ala

Cys

Phe

Pro

380

Ala

Ala

Phe

Gln

Ser

460

Ile

Cys

Phe

Ala

Ile
540

125

Leu

Tyr

Pro

Glu

Ser

205

Ser

Lys

Asp

Pro

Met

285

Ser

Leu

Leu

Leu

Leu

365

Leu

Leu

Leu

Phe

Ala

445

Ser

Leu

Ser

Leu

Val
525

Tyr

Met

Thr

Gln

Thr

190

Ile

Thr

Gly

Thr

Gly

270

Tyr

Thr

Ser

Ala

Leu

350

Leu

His

Gly

Ile

Cys

430

Val

Cys

Arg

Ser

His
510

His

Thr

Ala

Ala

Phe

175

Leu

Ser

Val

Leu

Gly

255

Ser

Ile

Ser

Phe

Ile

335

Gln

Ala

Tyr

Ser

Ser

415

Asp

Glu

Leu

Ile

His
495
Val

Val

Leu

Ser

Gly

160

Phe

Met

Cys

Leu

Ser

240

Asn

Gln

Leu

His

Leu

320

Leu

Met

Ala

Gly

Trp

400

Gly

Ile

Leu

Ile

Pro

480

Leu

Arg

Leu

Arg
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Asn Lys Glu Val Arg Glu Thr Leu Leu Lys Lys Trp Lys Gly Lys
550

545

<210> SEQ ID NO 103
<211> LENGTH: 25

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 103

catttcttgt ttcatctgta ttgtg

<210> SEQ ID NO 104
<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 104

tgttgectgt

gtcecattgtyg

<210> SEQ ID NO 105
<211> LENGTH: 499

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 105

acacccacat

gtgggccatg

cctectecace

ttgcatcegyg

gtcgcactge

ccaatataga

atggcttage

aatgttctte

ctacccagag

ggtcggegtyg
atgctaccce
aggggctcac
aaccaggact
geggagaagg
gegtgteect
atcgectatg
tagtgctece

ctetgtgtt

<210> SEQ ID NO 106
<211> LENGTH: 121

<212> TYPE:

<213> ORGANISM:

PRT

<400> SEQUENCE: 106

caggatattt

aatggctget

tttctcecaac

gcgagactgg

ggtccgaggg

gectgeggaa

geegttgtea

teettettge

Homo sapiens

Met Met Leu Pro Gln Trp Leu Leu

1

5

Leu Phe Leu Leu Thr Arg Gly Ser

Leu Glu Leu

35

20

Lys Glu Ser Cys Ile

40

Cys Cys Gln Arg Ala Pro Asp Asn

50

55

555

cgctggacce

getgetgtte

aaaatacaac

ctgctgecaa

cagtctgtgt

cctgacttgt

gaaaattgga

tgcctectee

Leu

Leu

25

Arg

Cys

Leu

10

Ser

Asn

Glu

Phe

Pro

Gln

Ser

tagaaaagcc
cttctcttet
cttttggage
cgtgctecag
caaacgcagg
atatattcaa
aggcagaagt

tcctecacct

Leu Leu Phe

Thr Lys Tyr
30

Asp Cys Glu
45

His Cys Ala
60

accacgacct
tctttctett
tcaaggagtc
acaattgcga
tgttetttgyg
agaatgagaa
tggctaagaa

getetectee

Phe Phe
15
Asn Leu

Thr Gly

Glu Lys

Gly
65

Arg

Ser Glu Gly Ser Leu Cys Gln Thr Gln Val Phe Phe Gly Gln
70 75

Ala Cys Pro Cys Leu Arg Asn Leu Thr Cys Ile Tyr Ser Lys
85 90 95

Tyr
80

Asn

25

20

60

120

180

240

300

360

420

480

499
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Glu Lys Trp Leu Ser Ile Ala Tyr Gly Arg Cys Gln Lys Ile Gly Arg

100

105

Gln Lys Leu Ala Lys Lys Met Phe Phe

115

<210> SEQ ID NO 107
<211> LENGTH: 17

<212> TYPE:

DNA

120

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 107

tgtgtcaaac

gcaggtg

<210> SEQ ID NO 108
<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 108

dgagggagca

ctagaagaac

<210> SEQ ID NO 109
<211> LENGTH: 659

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 109

agcaaattac

gaaagtctgg

ctecettegga

ggcattggat

ttgccagget

gaacattcca

cttgatttca

tttctggett

aaaataactc

ctgtetetgyg

ttggtagtca

accattaatg

tgagttgaag

gtgggactat

gagtgcctcea

gcaggcatce

ggagccactt

tcttacaatc

acagagaaca

tgtcacttet

actggactct

ctcataaatc

<210> SEQ ID NO 110
<211> LENGTH: 144

<212> TYPE:

PRT

tcatcectgge

tccaagacce

atgatcctca

atctgageca

caggcttect

ttatcacttg

tgattccatg

aacattattt

gttatatggt

ttacagacag

gtttattgea

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 110

Met Lys Val Ile

1

Pro Arg Leu Pro

Ser Arg Ser His

35

Pro Gly Leu Asp

5

20

Ala Glu Thr Phe

Ala Ala Leu Met

Phe Tyr His Leu

40

Phe Ile Leu Gln

gaatgaaaca

caggaaacaa

tcaggccaat

atgaaggtca

getgeectea

cagcaatctt

tgtcteccat

tttgctttee

atcattgett

gcaataacta

ttactaacta

Tyr

Ser

25

Gln

Ser

Trp

10

Thr

Gln

Asp

Leu

Thr

Ser

Ser

110

agagaatagt
ctagcectge
ccacgtcaca
ttgctgagac
tgtctacaac
cttcagtgag
attttaagga
tggtctgtte
gtaattatct
attatctgte

aataaaaaag

Pro Gly Cys
Cys Arg Leu
30

Ser Ser Val
45

Met Cys Leu

atttatcaga
tgggctgece
gaatggtcta
attttactgg
ctgtegtety
ttccccagga
ttctttatta
tagattttca
atttacttat
tgtctggeat

ttgacctty

Arg His
15
Glu His

Ser Ser

Pro Tyr

17

20

60

120

180

240

300

360

420

480

540

600

659
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168

50 55

Phe Lys Asp Ser Leu Leu Phe Leu Ala Tyr
65 70

Phe Ala Phe Leu Val Cys Ser Arg Phe Ser
85 90

Leu Leu Tyr Gly Ile Ile Ala Cys Asn Tyr
100 105

Leu Asp Trp Thr Leu Tyr Arg Gln Ala Ile
115 120

Trp His Leu Val Val Thr His Lys Ser Phe
130 135

<210> SEQ ID NO 111

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide
<400> SEQUENCE: 111

atcctggcega atgaaacaag agaat

<210> SEQ ID NO 112

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide
<400> SEQUENCE: 112

gcaaccagta aaatgtctca gcaatg

<210> SEQ ID NO 113

<211> LENGTH: 831

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 113

atgcgaagaa agaacctcac agaggtaaca gagtttg
cacaaacatc acatcactct ctttgtggtt tttetca
ggcaatgcca tcatcatgac catcatctge attgacc
ttcttectga gecatgetgge tagctcaaag acagtgt
atgcteteca gettegtaac ccagacccag ccaatct
acgttettet ttgttacctt ggecatcaac aattget
gaccactata tggccatctg caatcccttyg agataca
tgtgtccage tggtgtgtgg agectttage attggece
acatccatat ttaccttace tttttgtcac acggtgg
ctcectgtca tgaaactete ctgtattaat accacta
gtcaggttat ttgtcatcct ggtccccatg ggtctgg
atctccactyg tcctcaagat tgectcaget gagggtt

gecttecace tcactgtggt cattgtccat tatgget

cccaagtcag aaaactctat agaacaagac ctectte

<210> SEQ ID NO 114

60

Arg Glu

75

Lys Ile

Leu Phe

Thr Asn

Ile Ala
140

Gln

Thr

Thr

Tyr

125

Leu

Thr

Leu

Tyr

110

Leu

Leu

ttt tecctgggatt

tce tgtacacatt

gtc acctccacac

aca cactgttcat

cce tagcaggttg

tct tgctcacagt

ggg tcattacgag

tgg ccatggcagce

ttg gtcatttett

tca atgagataat

tct tcatctcecta

gga agaagacctt

gtg ctteccattge

tct cagtgaccta

Leu

Ser

95

Leu

Ser

Thr

ctccagattce

aactgtgget

tcccatgtac

cattccacag

taccacccaa

gatgggctat

caagaaggtyg

tgtccaggta

ctgtgacatce

caattttgtt

tgtcctcate

tgccacctgt

ctacctcatg

a

Phe

80

Leu

Ser

Val

Lys

25

26

60

120

180

240

300

360

420

480

540

600

660

720

780

831
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170

<211>
<212>
<213>

<400>

LENGTH: 276
TYPE: PRT
ORGANISM: Homo sapiens

SEQUENCE: 114

Met Arg Arg Lys Asn Leu Thr Glu Val Thr

1

5 10

Phe Ser Arg Phe His Lys His His Ile Thr

20 25

Ile Leu Tyr Thr Leu Thr Val Ala Gly Asn

35 40

Ile Cys Ile Asp Arg His Leu His Thr Pro

50

55

Met Leu Ala Ser Ser Lys Thr Val Tyr Thr

65

70

Met Leu Ser Ser Phe Val Thr Gln Thr Gln

85 90

Cys Thr Thr Gln Thr Phe Phe Phe Val Thr

100 105

Phe Leu Leu Thr Val Met Gly Tyr Asp His

115 120

Pro Leu Arg Tyr Arg Val Ile Thr Ser Lys
130 135

Val Cys Gly Ala Phe Ser Ile Gly Leu Ala

145

150

Thr Ser Ile Phe Thr Leu Pro Phe Cys His

165 170

Phe Cys Asp Ile Leu Pro Val Met Lys Leu

180 185

Ile Asn Glu Ile Ile Asn Phe Val Val Arg

195 200

Pro Met Gly Leu Val Phe Ile Ser Tyr Val
210 215

Leu Lys Ile Ala Ser Ala Glu Gly Trp Lys

225

230

Ala Phe His Leu Thr Val Val Ile Val His

245 250

Ala Tyr Leu Met Pro Lys Ser Glu Asn Ser

260 265

Leu Ser Val Thr

<210>
<211>
<212>
<213>
<220>
<223>

<400>

275

SEQ ID NO 115

LENGTH: 18

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Oligonucleotide

SEQUENCE: 115

cttegtaacce cagaccca

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 116

LENGTH: 18

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Oligonucleotide

Glu

Leu

Ala

Met

Leu

75

Pro

Leu

Tyr

Lys

Met

155

Thr

Ser

Leu

Leu

Lys

235

Tyr

Ile

Phe

Phe

Ile

Tyr

60

Phe

Ile

Ala

Met

Val

140

Ala

Val

Cys

Phe

Ile

220

Thr

Gly

Glu

Val

Val

Ile

Phe

Ile

Ser

Ile

Ala

125

Cys

Ala

Val

Ile

Val

205

Ile

Phe

Cys

Gln

Phe

Val

30

Met

Phe

Ile

Leu

Asn

110

Ile

Val

Val

Gly

Asn

190

Ile

Ser

Ala

Ala

Asp
270

Leu

15

Phe

Thr

Leu

Pro

Ala

95

Asn

Cys

Gln

Gln

His

175

Thr

Leu

Thr

Thr

Ser

255

Leu

Gly

Leu

Ile

Ser

Gln

80

Gly

Cys

Asn

Leu

Val

160

Phe

Thr

Val

Val

Cys

240

Ile

Leu

18
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172

<400> SEQUENCE:

116

cttgctegta atgaccct

<210> SEQ ID NO 117

<211> LENGT.

H:

1233
<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

117

gaagcagcca ccaccatctt gggagetetg

ttgaatgaca

catgagagat

acgccaagca

acctccagec

aagatacatc

agaaagtgga

taacaagaca

tgtgttctag

atattgattc

ggaaatggaa

ctcectgaata

atacacgaag

cttttaatac

agagtgagtt

ctecttggagt

atgactgcat

gaattctgaa

taataatttt

agacagttgt

gecttetaty

aaatgtctgyg tccagcatgg

acgcacagtyg aagagaccaa

gagggacctce agaagaaact

tccagaacta aggatagage

aattcattag aatcaaaagg

gatcaaaggt aaaacttcta

ttacatgact tgataatatt

cgaccacttg tttttetttt

atctgcacct gacatcaact

taagtggctt tgcctgcaat

atactacatt ctccactggg

tcaccatcac taccctcacce

gcaaacttce tccaaggett

gtgctaacat tgtatcctat

cttgctgact gcatgttecca

gacctaacac atgtcctcaa

tgctggaatt ggcaatattt

agtaagtcaa tagccataga

actttcttaa tttttagcag

tgtaaaaata aatacacaga

<210> SEQ ID NO 118

<211> LENGT.
<212> TYPE:
<213> ORGAN

H:
PRT
ISM:

<400> SEQUENCE:

Met Ser Ile
1

His Lys Phe

Thr Leu Thr
35

Arg Lys Leu
50

Pro Arg Val
65

Tyr Pro Asp

Ser

Arg

20

Thr

Pro

Ser

Pro

90

Homo sapiens

118

Ser

5

Gly

Thr

Pro

Cys

Gln

Leu Leu Asn

Lys Ser Met

Thr Ile Ile
40

Arg Leu Pro
55

Ala Asn Ile
70

Leu Leu Glu

ggagcaagga cccctgtaac

tattataaca taaacatgaa

getgggacac agtacgaagg

gagccageca gcaccccace

tcttcatete tgttagaaac

acatgagtta tcagaattct

gagaatgaga tgaaggcaga

gcatgtatgce aaaaacctta

tgtcataata ctttttattc

ctgcatttgt agaaggtgat

cccgecageag cagaaatgtce

ttccacaagt ttcgaggtaa

accaccacca ttatttccac

cctgaagtca cccagaaatg

ggaactctgg gaagctacce

ggctccacat ttaagctcca

tcotttettyg gectcagttt

caggttcttt ccaactggaa

aacctactga caaaatgagt

aagggaatgc atatgtataa

cac

Asn

Asn

25

Ser

Glu

Val

Ser

Thr

10

Ile

Thr

Val

Ser

Cys

Thr Phe Ser Thr
His Glu Val Thr
30

Ile Phe Thr Leu
45

Thr Gln Lys Cys
60

Tyr Gly Thr Leu
75

acattcatcc
gaggaagaga
tggcatctge
ttegtettty
gaccatcaaa
ttctectgaa
tgaaagaagt
tgaaatcaac
tcttgcaatyg
aagaatacag
catttcctcet
aagcatgaac
catattcacc
catttcceca
agatcctcaa
gtgactgetg
cttcaccagt
atacccatge
attttaacag

tatctatgtt

Gly Phe

15

Ile Thr

Leu Ile

Ile Ser

Gly Ser
80

18

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1233



US 9,267,177 B2
173

-continued

174

<210>
<211>
<212>
<213>
<220>
<223>

<400>

85 90

SEQ ID NO 119

LENGTH: 19

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Oligonucleotide

SEQUENCE: 119

caccccacct tegtetttg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 120

LENGTH: 24

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Oligonucleotide

SEQUENCE: 120

gttttacctt tgatctccac ttte

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 121

LENGTH: 4209

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 121

agttgcttga aagcaacgtg cctattcaca tggagaatct tecctttect ttaaaattac

ttagtgccte atcgctaaac geccccagcet ccacaccatg ggtgttggat atcttectca

ccttggtgtt tgccctgggg ttettettee tattacteee ctacttatcet tacttccatt

gtgatgacce accctcacca tegectggga agagaaagtg tccagtaggyg cggaggegga

ggcccagagg caggatgaaa aaccacagtce tgagagctgg tagagagtge ccgagaggec

tggaggagac ttcggacctt ctttcacaac tgcagagect cetggggeca caccttgaca

aaggtgactt tggtcagete tceggtecag accccccagg tgaggtggge gaaagagcac

ctgatggage cteccagtece tcetcatgage ctatggaaga tgctgetece attctcetcece

cgttagette cccggatect caagccaage atcectcagga tetggectee accccatcac

caggcccaat gaccacctca gtctectece taagtgecte ccagccacca gaaccttecce

ttccectaga acaccectcea cecgagecac ctgcactttt cectcaccca ccacacaccce

ctgatcctet ggectgetet cegectecte caaaaggett cactgetect ccectgeggg

actccacact gataactcca tctcactgtg actcagtgge acttccactg ggcaccgtcece

ctcaaagett gtctecacat gaggatttgg tggettetgt cecagecate tcaggecttg

gtggctcaaa cagtcatgtt tctgectect cceggtggca ggagactgec agaacctegt

gegectttaa ctcatcagte cagcaagatce ctettteceg ccacccacca gagacctgte

agatggaagc tggtagectg tttttgectca getctgatgg ccagaatgte gtggggatac

aagtcacaga aacagccaag gtcaacattt gggaagaaaa agaaaatgtt ggatcattta

caaatcaaat gaccccagaa aagcacttaa attctttggg gaatttgget aaatcattgg

atgctgagca ggacaccaca aacccaaaac ccttetggaa catgggagag aactcgaaac

agctgecegyg acctcagaag tgctcagate ctaggetcett gecaggaaagt ttttggaaga

attatagcca gettttetgg ggectecect ctetgecacag cgagtecetyg gtggetaacg

cctgggtaac tgacaggtcet tatactttac agtctectec tttettgtte aatgaaatgt

19

24

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380
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176

-continued
ccaatgtctg cccaattcaa agggagacta caatgtcccce actgctttte caggcccagce 1440
ccetgtecca cecgccaacce tttatttcat ccacacccca attcectgcece acacctatgg 1500
ctcaggccga ggctcaggece catcttcagt cttetttecce agtcectatet cetgetttte 1560
catccctgat taagaacact ggagtagctt gcecctgcatc gcagaataaa gtgcaagcetce 1620
tctcectace tgaaactcag caccctgaat ggectttgtt gaggaaacaa ctagaaggta 1680
ggttggcttt accctctagg gtccaaaaat ctcaggacgt ctttagtgtc tccactecta 1740
accttcececca ggaaagtttg acatccatte tgcctgagaa ctttceccagte agtcecctgaac 1800
tcecggagaca actggagcaa cacataaaaa agtggatcat ccaacactgg ggcaacctgg 1860
gaaggatcca agagtctctg gatctgatge agcttcggga cgaatcacca gggacaagtce 1920
aggccaaggg caaacccagt ccctggeagt cctcecacgte cacaggtgaa agcagcaagg 1980
aggcacagaa ggtgaagttc cagctagaga gggacctgtg cccacatctg gggcaaattce 2040
tgggtgagac cccacaaaat ctatccaggg acatgaaaag cttcccacgg aaggttcectgg 2100
gggtgacttc tgaggagtcg gaaaggaact tgaggaagcc cttgaggagt gactcgggaa 2160
gtgatttatt aagatgcaca gagaggactc atatagaaaa catcctgaaa gcccacatgg 2220
gcaggaactt gggccagacce aacgagggct tgatccccecgt gegtgtgegt cgatcctgge 2280
ttgctgtcaa ccaggctcectt cccgtgtcca acacccatgt gaaaaccagce aatctagcag 2340
ccecgaaaag tgggaaagcec tgtgtgaaca cagcccaggt getttectte ctecgagecegt 2400
gtactcagca ggggttggga gcccatattg tgaggttttyg ggccaaacac aggtggggtce 2460
taccecctcag ggtcectcaag cccattcagt gctttaaact ggaaaaggtt tcatccttgt 2520
ccettacgca gettgectggt cectectcag ccacctgtga atctgggget ggctcagaag 2580
ttgaggtgga catgttcctt agaaagccac caatggcaag tctgagaaag caggtgctga 2640
ccaaagcatc tgatcacatg ccagagagtc ttctggectce ctcacctgca tggaagcagt 2700
tccagagggce accgcgagga atcccatctt ggaatgatca tgggcccttg aagectecte 2760
cagctggaca ggagggcagg tggccatcta ageccctcac gtacagcectce acaggcagca 2820
cccagcagag caggagcetta ggagcccaat cttcaaagge tggagagaca agggaggcag 2880
tgccacaatg cagagtcccecce ttggaaacct gtatgctgge aaacctccaa gccacaagtg 2940
aggatgtgca tggtttcgag gctccaggga ccagcaaaag ctctctacac cctagagtgt 3000
ctgtctceccca agatccaaga aagctgtgte ttatggagga ggttgttagt gaatttgagce 3060
ctggaatggc cacaaagtca gagacccagc ctcaagtttg tgccgetgtt gtgctcectte 3120
cagatgggca agcatctgtt gtgccccacg cttcagagaa tttggtttcet caagtgcccce 3180
agggccatct ccagagcatg cctactggga acatgcgggce ttcccaggag ctacatgacce 3240
tcatggcage cagaaggagc aaactggtgce aagaggagec cagaaaccca aactgtcaag 3300
gctcatgcaa gagccaaagg ccaatgtttc cccctattca caagagtgag aagtctagga 3360
agcccaactt agaaaaacat gaagaaaggc ttgaaggatt gaggactcct caacttaccce 3420
cagtcaggaa aacagaagac acccatcagg atgaaggcgt ccagctactyg ccatcaaaga 3480
aacagcctcece ttcagtaage cactttggag aaaacatcaa gcaatttttt cagtggattt 3540
tttcaaagaa aaaaagcaag ccagcaccag tcactgctga gagccaaaaa acagtaaaaa 3600
acagatcatg tgtgtacagc agcagtgctg aagctcaggg tctcatgacg gcagttggac 3660
aaatgctgga caagaaaatg tcactttgcce atgcgcacca tgcctcgaag gtaaatcagce 3720
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178

acaaacagaa gtttcaagcc

actcagaaca tggcagaata

gccagggttyg tcccaacaga

ggtgcaacaa tgagcaatgg

tatccccagt cagtcccect

accactgtce aaggcactgt

ttttttagece tteecctggag

aaaaatattt tctctcatgt

ttttttatt

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 122
LENGTH: 1343
TYPE: PRT

ORGANISM: Homo sapiens

SEQUENCE: 122

ccagtetgtyg

ctgagctatg

gacaggcaaa

ggcetgegac

cagcactgge

cttetttggy

aaaaacaagt

tagtaaatgc

Met Glu Asn Leu Pro Phe Pro Leu

1

Asn

Phe

Pro

65

Leu

Leu

Asp

Arg

Ala

145

Ser

Leu

Thr
225

Asp

Ser

Ala

Phe

His

Val

Arg

Leu

Phe

Ala

130

Ala

Pro

Val

Glu

Thr

210

Ala

Ser

Glu

Asn

5

Pro Ser Ser Thr Pro Trp

20

Ala Leu Gly Phe Phe Phe

35

40

Cys Asp Asp Pro Pro Ser

55

Gly Arg Arg Arg Arg Pro

70

Ala Gly Arg Glu Cys Pro

85

Ser Gln Leu Gln Ser Leu

100

Gly Gln Leu Ser Gly Pro

115

120

Pro Asp Gly Ala Ser Gln

135

Pro Ile Leu Ser Pro Leu
150

Gln Asp Leu Ala Ser Thr

165

Ser Ser Leu Ser Ala Ser

180

His Pro Ser Pro Glu Pro

195

200

Pro Asp Pro Leu Ala Cys

215

Pro Pro Leu Arg Asp Ser
230

Val Ala Leu Pro Leu Gly

245

Asp Leu Val Ala Ser Val

260

Ser His Val Ser Ala Ser

275

280

ggtttcccty

cagccagcag

tcagaaatca

atccccaaat

cgaagacatc

aaggtatctg

ccccaagaaa

agaacattta

Lys

Val

25

Leu

Pro

Arg

Arg

Leu

105

Asp

Ser

Ala

Pro

Gln

185

Pro

Ser

Thr

Thr

Pro
265

Ser

Leu

10

Leu

Leu

Ser

Gly

Gly

90

Gly

Pro

Ser

Ser

Ser

170

Pro

Ala

Pro

Leu

Val
250

Ala

Arg

Leu

Asp

Leu

Pro

Arg

75

Leu

Pro

Pro

His

Pro

155

Pro

Pro

Leu

Pro

Ile

235

Pro

Ile

Trp

caaccacagg

tcaacaagce

acagcecttyg

cttgcaccce

cggtgectet

atttggtcag

aaattcactc

atattccaca

Ser

Ile

Pro

Gly

Met

Glu

His

Gly

Glu

140

Asp

Gly

Glu

Phe

Pro

220

Thr

Gln

Ser

Gln

Ala

Phe

Tyr

45

Lys

Lys

Glu

Leu

Glu

125

Pro

Pro

Pro

Pro

Pro

205

Pro

Pro

Ser

Gly

Glu
285

Ser

Leu

30

Leu

Arg

Asn

Thr

Asp

110

Val

Met

Gln

Met

Ser

190

His

Lys

Ser

Leu

Leu
270

Thr

cacctettet
actctcaaga
aaaagtgtgce
aagaaagctyg
agccaccatce
tcacaaattc
tatgtagaga

atatatatgg

Ser Leu
15

Thr Leu

Ser Tyr

Lys Cys

His Ser
80

Ser Asp
95

Lys Gly

Gly Glu

Glu Asp

Ala Lys
160

Thr Thr
175

Leu Pro

Pro Pro

Gly Phe

His Cys
240

Ser Pro
255

Gly Gly

Ala Arg

3780

3840

3900

3960

4020

4080

4140

4200

4209
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180

Thr

His

305

Ser

Lys

Gln

Ser

Met

385

Pro

Trp

Glu

Leu

465

Ser

Ala

Leu

Gln

Arg

545

Ser

Leu

Arg

Asn

Glu

625

Ser

Phe

Glu

Ser

290

Pro

Ser

Val

Met

Leu

370

Gly

Arg

Gly

Thr

Met

450

Leu

Thr

His

Ile

Ala

530

Lys

Gln

Thr

Gln

Leu

610

Ser

Ser

Gln

Thr

Leu
690

Cys

Pro

Asp

Asn

Thr

355

Asp

Glu

Leu

Leu

Asp

435

Ser

Phe

Pro

Leu

Lys

515

Leu

Gln

Asp

Ser

Leu

595

Gly

Pro

Thr

Leu

Pro

675

Gly

Ala

Glu

Gly

Ile

340

Pro

Ala

Asn

Leu

Pro

420

Arg

Asn

Gln

Gln

Gln

500

Asn

Ser

Leu

Val

Ile

580

Glu

Arg

Gly

Ser

Glu
660

Gln

Val

Phe

Thr

Gln

325

Trp

Glu

Glu

Ser

Gln

405

Ser

Ser

Val

Ala

Phe

485

Ser

Thr

Leu

Glu

Phe

565

Leu

Gln

Ile

Thr

Thr

645

Arg

Asn

Thr

Asn

Cys

310

Asn

Glu

Lys

Gln

Lys

390

Glu

Leu

Tyr

Cys

Gln

470

Leu

Ser

Gly

Pro

Gly

550

Ser

Pro

His

Gln

Ser

630

Gly

Asp

Leu

Ser

Ser

295

Gln

Val

Glu

His

Asp

375

Gln

Ser

His

Thr

Pro

455

Pro

Pro

Phe

Val

Glu

535

Arg

Val

Glu

Ile

Glu

615

Gln

Glu

Leu

Ser

Glu
695

Ser

Met

Val

Lys

Leu

360

Thr

Leu

Phe

Ser

Leu

440

Ile

Leu

Thr

Pro

Ala

520

Thr

Leu

Ser

Asn

Lys

600

Ser

Ala

Ser

Cys

Arg

680

Glu

Val

Glu

Gly

Glu

345

Asn

Thr

Pro

Trp

Glu

425

Gln

Gln

Ser

Pro

Val

505

Cys

Gln

Ala

Thr

Phe

585

Lys

Leu

Lys

Ser

Pro
665

Asp

Ser

Gln

Ala

Ile

330

Asn

Ser

Asn

Gly

Lys

410

Ser

Ser

Arg

His

Met

490

Leu

Pro

His

Leu

Pro

570

Pro

Trp

Asp

Gly

Lys

650

His

Met

Glu

Gln

Gly

315

Gln

Val

Leu

Pro

Pro

395

Asn

Leu

Pro

Glu

Arg

475

Ala

Ser

Ala

Pro

Pro

555

Asn

Val

Ile

Leu

Lys

635

Glu

Leu

Lys

Arg

Asp

300

Ser

Val

Gly

Gly

Lys

380

Gln

Tyr

Val

Pro

Thr

460

Gln

Gln

Pro

Ser

Glu

540

Ser

Leu

Ser

Ile

Met

620

Pro

Ala

Gly

Ser

Asn
700

Pro

Leu

Thr

Ser

Asn

365

Pro

Lys

Ser

Ala

Phe

445

Thr

Pro

Ala

Ala

Gln

525

Trp

Arg

Pro

Pro

Gln

605

Gln

Ser

Gln

Gln

Phe

685

Leu

Leu

Phe

Glu

Phe

350

Leu

Phe

Cys

Gln

Asn

430

Leu

Met

Phe

Glu

Phe

510

Asn

Pro

Val

Gln

Glu

590

His

Leu

Pro

Lys

Ile

670

Pro

Arg

Ser

Leu

Thr

335

Thr

Ala

Trp

Ser

Leu

415

Ala

Phe

Ser

Ile

Ala

495

Pro

Lys

Leu

Gln

Glu

575

Leu

Trp

Arg

Trp

Val

655

Leu

Arg

Lys

Arg

Leu

320

Ala

Asn

Lys

Asn

Asp

400

Phe

Trp

Asn

Pro

Ser

480

Gln

Ser

Val

Leu

Lys

560

Ser

Arg

Gly

Asp

Gln

640

Lys

Gly

Lys

Pro
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182

Leu
705

Thr

Leu

Leu

785

Lys

Thr

Ser

Leu

865

Leu

Gly

Gly

Gly

Gly

945

Cys

Glu

Ser

Phe

Cys

Pro

Leu

Pro

Met

Leu

Arg

Ile

Asn

Asn

Ala
770

Ser

Arg

Pro

Gln

Glu
850

Arg

Leu

Ile

Gln

Ser
930

Glu

Met

Ala

Gln

Glu
1010

Ala
1025

His
1040

Gln
1055

Asp
1070

Arg
1085

Phe
1100

Glu

Ser

Glu

Glu

Gln

755

Ala

Phe

Phe

Ile

Leu

835

Val

Lys

Ala

Pro

Glu

915

Thr

Thr

Leu

Pro

Asp

995

Pro

Ala

Ala

Ser

Leu

Asn

Pro

Lys

Asp

Asn

Gly

740

Ala

Pro

Leu

Trp

Gln

820

Ala

Glu

Gln

Ser

Ser

900

Gly

Gln

Arg

Ala

Gly

980

Pro

Ser Gly
710

Ile Leu
725

Leu Ile

Leu Pro

Lys Ser

Glu Pro
790

Ala Lys
805

Cys Phe

Gly Pro

Val Asp

Val Leu
870

Ser Pro
885

Trp Asn

Arg Trp

Gln Ser

Glu Ala

950

Asn Leu
965

Thr Ser

Arg Lys

Gly Met Ala

Val

Ser

Met

Met

Pro

Pro

His

Ser

Lys

Pro

Val

Gly

775

Cys

His

Lys

Ser

Met

855

Thr

Ala

Asp

Pro

Arg

935

Val

Gln

Lys

Leu

Thr
101

Asp

Ala

Val

Ser

760

Lys

Thr

Arg

Leu

Ser

840

Phe

Lys

Trp

His

Ser

920

Ser

Pro

Ala

Ser

Cys
1000

Lys

5

Val Leu Leu Pr

103

0

Glu Asn Leu Va

Pro Thr

Ala Ala

Asn Cys

Ile His

104

5

Gly As

106

Arg
107

0

Ar
5

Gln Gl

109

Lys
110

Glu Glu Arg

0

Se
5

Le

Leu

His

Arg

745

Asn

Ala

Gln

Trp

Glu

825

Ala

Leu

Ala

Lys

Gly

905

Lys

Leu

Gln

Thr

Ser
985

Leu Met Glu Glu Val

Leu Arg Cys
715

Met Gly Arg

730

Val Arg Arg

Thr His Val

Cys Val Asn

780

Gln Gly Leu
795

Gly Leu Pro

810

Lys Val Ser

Thr Cys Glu

Arg Lys Pro

860

Ser Asp His
875

Gln Phe Gln

890

Pro Leu Lys

Pro Leu Thr

Gly Ala Gln

940

Cys Arg Val
955

Ser Glu Asp

970

Leu His Pro

Ser Glu

o Asp Gly

1l Ser Gln

n Met Arg

g Ser Lys

y Ser Cys

r Glu Lys

u Glu Gly

Thr

Asn

Ser

Lys

765

Thr

Gly

Leu

Ser

Ser

845

Pro

Met

Arg

Pro

Tyr

925

Ser

Pro

Val

Arg

10

Thr Gln
1020

Gln Ala
1035

Val Pro
1050

Ala Ser
1065

Leu Val
1080

Lys Ser
1095

Ser Arg
1110

Leu Arg

Glu

Leu

Trp

750

Thr

Ala

Ala

Arg

Leu

830

Gly

Met

Pro

Ala

Pro

910

Ser

Ser

Leu

His

Val
990

05

Pro

Arg

Gly

735

Leu

Ser

Gln

His

Val

815

Ser

Ala

Ala

Glu

Pro

895

Pro

Leu

Lys

Glu

Gly

975

Ser

Thr

720

Gln

Ala

Asn

Val

Ile

800

Leu

Leu

Gly

Ser

Ser

880

Arg

Ala

Thr

Ala

Thr

960

Phe

Val

Val Ser Glu

Gln Val

Ser Val

Gln

Gln

Gln

Gly

Glu

Glu

Gln Arg

Lys

Thr

Val

His

Leu

Glu

Pro

Pro Asn

Pro

Gln
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1115 1120

Leu Thr Pro Val Arg Lys Thr Glu Asp Thr
1130 1135

Val Gln Leu Leu Pro Ser Lys Lys Gln Pro
1145 1150

Phe Gly Glu Asn Ile Lys Gln Phe Phe Gln
1160 1165

Lys Lys Ser Lys Pro Ala Pro Val Thr Ala
1175 1180

Val Lys Asn Arg Ser Cys Val Tyr Ser Ser
1190 1195

Gly Leu Met Thr Ala Val Gly Gln Met Leu
1205 1210

Leu Cys His Ala His His Ala Ser Lys Val
1220 1225

Lys Phe Gln Ala Pro Val Cys Gly Phe Pro
1235 1240

Leu Phe Tyr Ser Glu His Gly Arg Ile Leu
1250 1255

Ser Gln Gln Ala Thr Leu Lys Ser Gln Gly
1265 1270

Arg Gln Ile Arg Asn Gln Gln Pro Leu Lys
1280 1285

Asn Glu Gln Trp Gly Leu Arg His Pro Gln
1295 1300

Lys Ala Val Ser Pro Val Ser Pro Pro Gln
1310 1315

Ser Gly Ala Ser Ser His His His His Cys
1325 1330

Leu Trp Glu Gly Ile
1340

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 123

LENGTH: 24

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Oligonucleotide

SEQUENCE: 123

ctattactcc cctacttatce ttac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 124

LENGTH: 18

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Oligonucleotide

SEQUENCE: 124

tttegeccac ctcacctyg

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 125

LENGTH: 3136

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 125

His

Pro

Trp

Glu

Ser

Asp

Asn

Cys

Ser

Cys

Ser

Ile

His

Pro

1125

Gln
1140

Ser
1155

Ile
1170

Ser
1185

Ala
1200

Lys
1215

Gln
1230

Asn
1245

Tyr
1260

Pro
1275

Val
1290

Leu
1305

Trp
1320

Arg
1335

Asp

Val

Phe

Gln

Glu

Lys

His

His

Ala

Asn

Arg

His

Pro

His

Glu

Ser

Ser

Lys

Ala

Met

Lys

Arg

Ala

Arg

Cys

Pro

Lys

Cys

Gly

His

Lys

Thr

Gln

Ser

Gln

His

Ser

Asp

Asn

Lys

Thr

Leu

24

18
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-continued
gtegecgeeyg ctaccgecge cgecgecgca gggceccegeceg ctgggatgece gagegcecege 60
geegecgetyg cctetgtect cegegegetg ctcagetgaa ggcgcacagg attcaattac 120
tggacttgte aactctgcca gtgtacgtge catttctett ccactatgag aggaccgatt 180
gtattgcaca tttgtctgge tttectgtage cttctgcttt tcagegttgce cacacaatgt 240
ctggecttee ccaaaataga aaggaggagg gagatagcac atgttcatge ggaaaaaggg 300
cagtccgata agatgaacac cgatgaccta gaaaataget ctgttacctce aaagcagact 360
cceccaactgg tggtetcectga agatccaatg atgatgtcag cagtaccatc ggcaacatca 420
ttaaataaag cattctcgat taacaaagaa acccagcctyg gacaagctgyg gctcatgcaa 480
acagaacgce ctggtgtttc cacacctact gagtcaggtyg tcccectcage tgaagaagta 540
tttggttcca gccagecaga gagaatatct cctgaaagtg gacttgccaa ggccatgtta 600
accattgcta tcactgcgac tccttetetg actgttgatg aaaaggagga actccttaca 660
agcactaact ttcagcccat tgtagaagag atcacagaaa ccacaaaagyg ttttctgaag 720
tatatggata atcaatcatt tgcaactgaa agtcaggaag gagttggttt gggacattca 780
ccttecatcect atgtgaatac taaggaaatg ctaaccacca atccaaagac tgagaaattt 840
gaagcagaca cagaccacag gacaacttct tttectggtyg ctgagtccac agcaggcagt 900
gagcctggaa gectcaccee tgataaggag aagcecttege agatgacagce tgataacacce 960

caggctgectg ccaccaagca accactcgaa acttccgagt acaccctgag tgttgagceca 1020
gaaactgata gtctgctggg agccccagaa gtcacagtga gtgtcagcac agctgttceca 1080
gctgectetyg ccttaagtga tgagtgggat gacaccaaat tagagagtgt aagccggata 1140
aggaccccca agcettggaga caatgaagag actcaggtga gaacggagat gtctcagaca 1200
gcacaagtaa gccatgaggg tatggaagga ggccagectt ggacagaggce tgcacaggtg 1260
getetgggge tgectgaagg ggaaacacac acgggcacag ccectgctaat agegcatggg 1320
aatgagagat cacctgcttt cactgatcaa agttccttta cccccacaag tcectgatggaa 1380
gacatgaaag tttccattgt gaacttgctc caaagtacgg gagacttcac ggaatccacc 1440
aaggaaaacg atgccctgtt tttcttagaa accactgttt ctgtctctgt atatgagtct 1500
gaggcagacc aactgttggg aaatacaatg aaagacatca tcactcaaga gatgacaaca 1560
gctgttcaag agccagatgce cactttatcc atggtgacac aagagcaggt tgctaccctce 1620
gagcttatca gagacagtgg caagactgag gaagaaaagg aggacccctce tcectgtgtcet 1680
gacgttcetyg gtgttactca gctgtcaaga agatgggagc ctctggccac tacaatttca 1740
actacagtcg tccctttgte ttttgaagtt actcccactg tggaagaaca aatggacaca 1800
gtcacagggc caaatgagga gttcacacca gttctgggat ctccagtgac acctcecctgga 1860
ataatggtgg gggaacccag catttcccct gcacttectg ctttggaggce atcctcetgag 1920
agaagaactg ttgttccatc tattactcgt gttaatacag ctgcctcata tggcctggac 1980
caacttgaat ctgaagaggg acaagaagat gaggatgaag aggatgaaga agatgaagat 2040
gaagaagagyg aagatgagga agaagatgag gaagataaag atgcagactc gctggatgag 2100
ggcttggatyg gtgacactga gctgccaggt tttaccctec ctggtatcac atcccaggaa 2160
ccaggcttag aggagggaaa catggacctg ttggagggag ctacctacca ggtgccagat 2220
geectegagt gggaacagca gaatcaaggce ctggtgagaa gectggatgga aaaattaaaa 2280
gacaaggctg gttacatgtce tgggatgctg gtgcctgtag gggttgggat agctggagec 2340

ttgttcatct tgggagccct ctacagcatt aaggttatga atcgccgaag gagaaatggce 2400
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188

-continued
ttcaaaaggc ataaaagaaa gcagagagaa ttcaacagca tgcaagatcg agtaatgctce 2460
ttagccgaca gcectctgaaga tgaattttga attggactgg gttttaattg ggatattcaa 2520
cgatgctact attctaattt ttattttgga gcagaaaaaa aaaaagaaca acctgccaca 2580
ttgctgctat caggccgtta gtecctagtgt ctgctgggtg ctgggtagta gatttttett 2640
gtactgagca gaaatggcat gttgtatact aaacgtatca tgcagtattt ggttttattc 2700
tgtagtgaat tttccacaac cgtgggctac aactcataaa tatgcaacat atatgttttt 2760
cagtaggagt tgctacatta ggcagagtaa atattttgta gttttccaca gtgtctttte 2820
cttggtttga attacctgca ttgagaataa tgattgttgc caccaaggca tgcttgactce 2880
tgagatataa atcttaacaa agaataactt ctcaagatat actctaccta cttgaaacca 2940
cagggttgtg ggccatggta catactgcat ttgcatcaaa ctagcagtaa ctcagaatga 3000
aatcattttc attaagaagc tctctcagca tattaggatt atatgtagat ttgtatgtat 3060
tttgcattat gtacttcagt ctcctagttt tattattcectc accttceccgtt ttattcettgg 3120
cgaggaaaaa aatgca 3136

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 126
H: 774
PRT

ISM: Homo sapiens

<400> SEQUENCE: 126

Met Arg Gly
1

Leu Leu Phe
Arg Arg Arg
35

Lys Met Asn
50

Thr Pro Gln
65

Pro Ser Ala

Gln Pro Gly

Thr Pro Thr
115

Ser Gln Pro
130

Leu Thr Ile
145

Glu Glu Leu

Thr Glu Thr

Ala Thr Glu

195

Tyr Val Asn
210

Phe Glu Ala
225

Pro Ile Val Leu His

5

Ser Val Ala Thr Gln

20

Glu Ile Ala His Val

40

Thr Asp Asp Leu Glu

55

Leu Val Val Ser Glu

70

Thr Ser Leu Asn Lys

85

Gln Ala Gly Leu Met

100

Glu Ser Gly Val Pro

120

Glu Arg Ile Ser Pro

135

Ala Ile Thr Ala Thr
150

Leu Thr Ser Thr Asn

165

Thr Lys Gly Phe Leu

180

Ser Gln Glu Gly Val

200

Thr Lys Glu Met Leu

215

Asp Thr Asp His Arg
230

Ile

Cys

25

His

Asn

Asp

Ala

Gln

105

Ser

Glu

Pro

Phe

Lys
185
Gly

Thr

Thr

Cys

10

Leu

Ala

Ser

Pro

Phe

90

Thr

Ala

Ser

Ser

Gln

170

Tyr

Leu

Thr

Thr

Leu

Ala

Glu

Ser

Met

75

Ser

Glu

Glu

Gly

Leu

155

Pro

Met

Gly

Asn

Ser
235

Ala Phe Cys
Phe Pro Lys
30

Lys Gly Gln
45

Val Thr Ser
60

Met Met Ser

Ile Asn Lys

Arg Pro Gly
110

Glu Val Phe
125

Leu Ala Lys
140

Thr Val Asp

Ile Val Glu
Asp Asn Gln
190

His Ser Pro
205

Pro Lys Thr
220

Phe Pro Gly

Ser Leu

15

Ile Glu

Ser Asp

Lys Gln

Ala Val

Glu Thr

95

Val Ser

Gly Ser

Ala Met

Glu Lys

160

Glu Ile

175

Ser Phe

Ser Ser

Glu Lys

Ala Glu
240
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190

Ser

Pro

Pro

Ser

Pro

305

Ser

Gln

Met

Leu

Gly

385

Thr

Ser

Phe

Gln

Thr

465

Gln

Glu

Leu

Thr
545

Leu

Ile

Ser

Asp

625

Asp

Thr

Ser

Leu

Leu

290

Ala

Val

Val

Glu

Pro

370

Asn

Ser

Thr

Leu

Leu

450

Ala

Val

Lys

Ser

Pro

530

Val

Thr

Pro

Thr

Glu
610

Glu

Ser

Ala

Gln

Glu

275

Leu

Ala

Ser

Arg

Gly

355

Glu

Glu

Leu

Gly

Glu

435

Leu

Val

Ala

Glu

Arg

515

Leu

Thr

Pro

Ala

Arg

595

Glu

Glu

Leu

Gly

Met

260

Thr

Gly

Ser

Arg

Thr

340

Gly

Gly

Arg

Met

Asp

420

Thr

Gly

Gln

Thr

Asp

500

Arg

Ser

Gly

Pro

Leu

580

Val

Gly

Glu

Asp

Ser

245

Thr

Ser

Ala

Ala

Ile

325

Glu

Gln

Glu

Ser

Glu

405

Phe

Thr

Asn

Glu

Leu

485

Pro

Trp

Phe

Pro

Gly

565

Glu

Asn

Gln

Glu

Glu
645

Glu

Ala

Glu

Pro

Leu

310

Arg

Met

Pro

Thr

Pro

390

Asp

Thr

Val

Thr

Pro

470

Glu

Ser

Glu

Glu

Asn

550

Ile

Ala

Thr

Glu

Asp

630

Gly

Pro

Asp

Tyr

Glu

295

Ser

Thr

Ser

Trp

His

375

Ala

Met

Glu

Ser

Met

455

Asp

Leu

Pro

Pro

Val

535

Glu

Met

Ser

Ala

Asp
615

Glu

Leu

Gly

Asn

Thr

280

Val

Asp

Pro

Gln

Thr

360

Thr

Phe

Lys

Ser

Val

440

Lys

Ala

Ile

Val

Leu

520

Thr

Glu

Val

Ser

Ala
600
Glu

Glu

Asp

Ser

Thr

265

Leu

Thr

Glu

Lys

Thr

345

Glu

Gly

Thr

Val

Thr

425

Ser

Asp

Thr

Arg

Ser

505

Ala

Pro

Phe

Gly

Glu

585

Ser

Asp

Glu

Gly

Leu

250

Gln

Ser

Val

Trp

Leu

330

Ala

Ala

Thr

Asp

Ser

410

Lys

Val

Ile

Leu

Asp

490

Asp

Thr

Thr

Thr

Glu

570

Arg

Tyr

Glu

Asp

Asp
650

Thr

Ala

Val

Ser

Asp

315

Gly

Gln

Ala

Ala

Gln

395

Ile

Glu

Tyr

Ile

Ser

475

Ser

Val

Thr

Val

Pro

555

Pro

Arg

Gly

Glu

Glu
635

Thr

Pro

Ala

Glu

Val

300

Asp

Asp

Val

Gln

Leu

380

Ser

Val

Asn

Glu

Thr

460

Met

Gly

Pro

Ile

Glu

540

Val

Ser

Thr

Leu

Asp
620

Glu

Glu

Asp

Ala

Pro

285

Ser

Thr

Asn

Ser

Val

365

Leu

Ser

Asn

Asp

Ser

445

Gln

Val

Lys

Gly

Ser

525

Glu

Leu

Ile

Val

Asp

605

Glu

Asp

Leu

Lys

Thr

270

Glu

Thr

Lys

Glu

His

350

Ala

Ile

Phe

Leu

Ala

430

Glu

Glu

Thr

Thr

Val

510

Thr

Gln

Gly

Ser

Val

590

Gln

Glu

Lys

Pro

Glu

255

Lys

Thr

Ala

Leu

Glu

335

Glu

Leu

Ala

Thr

Leu

415

Leu

Ala

Met

Gln

Glu

495

Thr

Thr

Met

Ser

Pro

575

Pro

Leu

Asp

Asp

Gly
655

Lys

Gln

Asp

Val

Glu

320

Thr

Gly

Gly

His

Pro

400

Gln

Phe

Asp

Thr

Glu

480

Glu

Gln

Val

Asp

Pro

560

Ala

Ser

Glu

Glu

Ala

640

Phe
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192

Thr Leu Pro
Met Asp Leu
675

Trp Glu Gln
690

Lys Asp Lys
705

Gly Ile Ala
Val Met Asn
Gln Arg Glu

755
Ser Ser Glu

770

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gly Ile Thr Ser Gln

660

Leu Glu Gly Ala Thr

680

Gln Asn Gln Gly Leu

695

Ala Gly Tyr Met Ser
710

Gly Ala Leu Phe Ile

725

Arg Arg Arg Arg Asn

740

Phe Asn Ser Met Gln

760

Asp Glu Phe

D NO 127
H: 18
DNA

Glu Pro Gly
665

Tyr Gln Val

Val Arg Ser

Gly Met Leu

715

Leu Gly Ala
730

Gly Phe Lys
745

Asp Arg Val

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 127

cecteectygy

<210> SEQ I
<211> LENGT.
<212> TYPE:

tatcacat

D NO 128
H: 18
DNA

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 128

caccagcatc

<210> SEQ I
<211> LENGT.
<212> TYPE:

ccagacat

D NO 129
H: 3627
DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 129

gggactgggg

cccaccttec

tettgtttee

cttctcetect

accgctcagt

tceccteccty

ccececttgee

cagttgagcet

cagtggctee

aaatggtgaa

tggatgatca

agggccatag

ggttcccaga

tgtgggecett

tgcecteact

ccctettece

ctctectete

cctetttett

cgegegeact

cgggcagete

ccatgaccag

gagggaaaaa

caaattaacc

ccaccaaagg

tccttgaage

geggeatett

gecattcccte

tcactecctga

tcacttccect

tctgeteect

cttececttec

tttctgggga

agtccaagac

cagaagcgca

ttggaagagc

gcaaaggaaa

tcactecegee

catcactgag

acctctacct

ctcttectcet

tcctetetet

cattctctcee

ccttgectea

tagctatggyg

gaagacctaa

atatggagga

tgagcaccaa

tcctgacteg

Leu Glu Glu
670

Pro Asp Ala
685

Trp Met Glu
700

Val Pro Val

Leu Tyr Ser

Arg His Lys

750

Met Leu Leu
765

tccteactet
gcacctggtt
ttttatcctt
tcccagegga

caccttcace
ccaccactet
ctcteteage
getttggggy
aaaagggcett
actgaagaag
gtactcegtyg

aggtggaccce

Gly Asn

Leu Glu

Lys Leu

Gly Val
720

Ile Lys
735

Arg Lys

Ala Asp

cactgcattt
acgcttcace
ccaccctagyg
cggctggagg
acccaacacc
cttetegtygy
tttcttcceca
aagaaaggga
atcaagaaaa
gaagtggtca
gacctgacaa

aatactgtta

18

18

60

120

180

240

300

360

420

480

540

600

660

720
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194

-continued
ccccaccecee caccactcca gaatgggtca aattctgtaa gcaactgtte ggaggettet 780
ccctectact atggactggg gecattetet getttgtgge ctacagcatce cagatatatt 840
tcaatgagga gcctaccaaa gacaacctct acctgagcat cgtactgtece gtcegtggtca 900
tegtecactgg ctgcttectece tattatcagg aggccaagag ctcecaagatce atggagtett 960
ttaagaacat ggtgcctcag caagctctgg taattcgagg aggagagaag atgcaaatta 1020
atgtacaaga ggtggtgttg ggagacctgg tggaaatcaa gggtggagac cgagtccctg 1080
ctgacctececg gettatctet gcacaaggat gtaaggtgga caactcatcce ttgactgggg 1140
agtcagaacc ccagagccgce tcccctgact tcacccatga gaaccctetyg gagacccgaa 1200
acatctgett cttttccacc aactgtgtgg aaggaaccgce ccggggtatt gtgattgceta 1260
cgggagactc cacagtgatg ggcagaattg cctceccctgac gtcaggcctg geggttggece 1320
agacacctat cgctgctgag atcgaacact tcatccatct gatcactgtg gtggccgtct 1380
tcettggtgt cacttttttt gegctcectcac ttetettggg ctatggttgg ctggaggceta 1440
tcatttttct cattggcatc attgtggcca atgtgcctga ggggctgttg gecacagtca 1500
ctgtgtgect gaccctcaca gccaagegea tggegceggaa gaactgcectyg gtgaagaace 1560
tggaggcggt ggagacgctg ggctccacgt ccaccatctyg ctcagacaag acgggcacce 1620
tcacccagaa ccgcatgacc gtcecgeccaca tgtggtttga tatgaccgtg tatgaggecg 1680
acaccactga agaacagact ggaaaaacat ttaccaagag ctctgatacc tggtttatgc 1740
tggcccgaat cgctggcecte tgcaaccggg ctgactttaa ggctaatcag gagatcctgce 1800
ccattgctaa gagggccaca acaggtgatg cttccgagtc agccctcecte aagttcatcg 1860
agcagtctta cagctctgtyg gcecggagatga gagagaaaaa ccccaaggtg gcagagattce 1920
cctttaattc taccaacaag taccagatgt ccatccacct tcgggaggac agctcccaga 1980
cccacgtact gatgatgaag ggtgctccgg agaggatctt ggagttttgt tcectaccttte 2040
ttctgaatgg gcaggagtac tcaatgaacg atgaaatgaa ggaagccttce caaaatgect 2100
acttagaact gggaggtctg ggggaacgtg tgctaggcectt ctgcttcttg aatctgecta 2160
gcagcttete caagggattc ccatttaata cagatgaaat aaatttcccc atggacaacc 2220
tttgttttgt gggcctcata tceccatgattg accctcecececg agctgcagtg cctgatgetg 2280
tgagcaagtg tcgcagtgca ggaattaagg tgatcatggt aacaggagat catcccatta 2340
cagctaagge cattgccaag ggtgtgggea tcatctcaga aggcactgag acggcagagg 2400
aagtcgcectge ccggcttaag atccctatca gcaaggtcega tgccagtgct gccaaagcca 2460
ttgtggtgca tggtgcagaa ctgaaggaca tacagtccaa gcagcttgat cagatcctcce 2520
agaaccaccce tgagatcgtg tttgctecgga ccteccctca gcagaagcte atcattgtceg 2580
agggatgtca gaggctggga gccgttgtgg ccgtgacagg tgacggggtg aacgactccce 2640
ctgcgctgaa gaaggctgac attggcattg ccatgggcat ctctggctcet gacgtcetcta 2700
agcaggcagc cgacatgatc ctgctggatg acaactttge ctccatcgte acgggggtgg 2760
aggagggccg cctgatcttt gacaacctga agaaatccat catgtacacc ctgaccagca 2820
acatcceccga gatcacgecce ttectgatgt tcatcatcect cggtatacce ctgectetgg 2880
gaaccataac catcctctge attgatcteg gcactgacat ggtccctgece atctecttgg 2940
cttatgagtc agctgaaagc gacatcatga agaggcttcc aaggaaccca aagacggata 3000
atctggtgaa ccaccgtcecte attggcatgg cctatggaca gattgggatg atccaggcectce 3060
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196

tggctggatt
tgctgggeat
gacagcagtyg
ttgtcaccat
cacttttecca
tettggetge
tcaagataac
aaatcagaaa
actaaactca
ggccagagat
<210> SEQ I

<211> LENGT.
<212> TYPE:

ctttacctac
cegectecac
gacctatgag
cgtggttgtyg
gcagggcatg
atttctgtee
ctggtggete
actccteate
gcagatgaag
tataagtttg
D NO 130

H: 1029
PRT

tttgtaatce

tgggaagata

caacgaaaag

cagtgggcgg

agaaacaaag

tacactccag

tgtgccatte

cgtcageace

agcttcatgt

acacaac

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 130

Met Gly Leu
1

Pro Arg Arg
Arg Glu Lys
35

Met Asp Asp
50

Val Asp Leu
65

Thr Arg Gly

Trp Val Lys

Trp Thr Gly
115

Phe Asn Glu
130

Ser Val Val
145

Lys Ser Ser

Ala Leu Val

Val Val Leu
195

Ala Asp Leu
210

Ser Leu Thr
225

His Glu Asn

Cys Val Glu

Trp Gly Lys Lys Gly

5

Arg Pro Lys Lys Gly

20

Gln Lys Arg Asn Met

40

His Lys Leu Thr Leu

55

Thr Lys Gly His Ser

70

Gly Pro Asn Thr Val

85

Phe Cys Lys Gln Leu

100

Ala Ile Leu Cys Phe

120

Glu Pro Thr Lys Asp

135

Val Ile Val Thr Gly
150

Lys Ile Met Glu Ser

165

Ile Arg Gly Gly Glu

180

Gly Asp Leu Val Glu

200

Arg Leu Ile Ser Ala

215

Gly Glu Ser Glu Pro
230

Pro Leu Glu Thr Arg

245

Gly Thr Ala Arg Gly

260

tggctgagaa

aatacttgaa

ttgtggagtt

atctcatcat

tcttaatatt

gecatggacgt

cctacagtat

cggatggctg

gacacagggg

Thr

Leu

25

Glu

Glu

His

Thr

Phe

105

Val

Asn

Cys

Phe

Lys

185

Ile

Gln

Gln

Asn

Ile
265

Val

10

Ile

Glu

Glu

Gln

Pro

90

Gly

Ala

Leu

Phe

Lys

170

Met

Lys

Gly

Ser

Ile
250

Val

Ala

Lys

Leu

Leu

Arg

75

Pro

Gly

Tyr

Tyr

Ser

155

Asn

Gln

Gly

Cys

Arg

235

Cys

Ile

tggttttagyg

tgacctggag

cacatgccaa

ctccaagact

tgggatcctyg

ggcectgega

tctcatctte

ggtggaaagg

tgttgtgaga

Pro

Lys

Lys

Ser

60

Ala

Pro

Phe

Ser

Leu

140

Tyr

Met

Ile

Gly

Lys

220

Ser

Phe

Ala

His

Lys

Lys

45

Thr

Lys

Thr

Ser

Ile

125

Ser

Tyr

Val

Asn

Asp

205

Val

Pro

Phe

Thr

Asp

Met

30

Glu

Lys

Glu

Thr

Leu

110

Gln

Ile

Gln

Pro

Val

190

Arg

Asp

Asp

Ser

Gly
270

cctgttgate
gacagctacg
acggecetttt
cgcegeaact
gaggagacac
atgtacccac
gtctatgatg
gagacgtact

getgggatgg

Gln Ser
15

Val Lys

Val Val

Tyr Ser

Ile Leu
80

Pro Glu
95

Leu Leu

Ile Tyr

Val Leu

Glu Ala
160

Gln Gln
175

Gln Glu

Val Pro

Asn Ser

Phe Thr

240

Thr Asn
255

Asp Ser

3120

3180

3240

3300

3360

3420

3480

3540

3600

3627
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198

Thr

Gln

305

Leu

Thr

Leu

Lys

385

Phe

Lys

Ala

Pro

Leu

465

Lys

Gln

Met

Leu

Phe

545

Gly

Phe

Gly

Asp

625

Ser

Pro

Gly

Gln

Val

Thr

290

Val

Gly

Ala

Leu

Glu

370

Thr

Asp

Thr

Gly

Ile

450

Lys

Asn

Met

Met

Leu

530

Gln

Phe

Asn

Leu

Ser

610

His

Glu

Ile

Ala

Asn

Met

275

Pro

Ala

Tyr

Asn

Thr

355

Ala

Gly

Met

Phe

Leu

435

Ala

Phe

Pro

Ser

Lys

515

Asn

Asn

Cys

Thr

Ile

595

Lys

Pro

Gly

Ser

Glu
675

His

Gly

Ile

Val

Gly

Val

340

Ala

Val

Thr

Thr

Thr

420

Cys

Lys

Ile

Lys

Ile

500

Gly

Gly

Ala

Phe

Asp

580

Ser

Cys

Ile

Thr

Lys
660

Leu

Pro

Arg

Ala

Phe

Trp

325

Pro

Lys

Glu

Leu

Val

405

Lys

Asn

Arg

Glu

Val

485

His

Ala

Gln

Tyr

Leu

565

Glu

Met

Arg

Thr

Glu

645

Val

Lys

Glu

Ile

Ala

Leu

310

Leu

Glu

Arg

Thr

Thr

390

Tyr

Ser

Arg

Ala

Gln

470

Ala

Leu

Pro

Glu

Leu

550

Asn

Ile

Ile

Ser

Ala

630

Thr

Asp

Asp

Ile

Ala

Glu

295

Gly

Glu

Gly

Met

Leu

375

Gln

Glu

Ser

Ala

Thr

455

Ser

Glu

Arg

Glu

Tyr

535

Glu

Leu

Asn

Asp

Ala

615

Lys

Ala

Ala

Ile

Val

Ser

280

Ile

Val

Ala

Leu

Ala

360

Gly

Asn

Ala

Asp

Asp

440

Thr

Tyr

Ile

Glu

Arg

520

Ser

Leu

Pro

Phe

Pro

600

Gly

Ala

Glu

Ser

Gln
680

Phe

Leu

Glu

Thr

Ile

Leu

345

Arg

Ser

Arg

Asp

Thr

425

Phe

Gly

Ser

Pro

Asp

505

Ile

Met

Gly

Ser

Pro

585

Pro

Ile

Ile

Glu

Ala
665

Ser

Ala

Thr

His

Phe

Ile

330

Ala

Lys

Thr

Met

Thr

410

Trp

Lys

Asp

Ser

Phe

490

Ser

Leu

Asn

Gly

Ser

570

Met

Arg

Lys

Ala

Val
650
Ala

Lys

Arg

Ser

Phe

Phe

315

Phe

Thr

Asn

Ser

Thr

395

Thr

Phe

Ala

Ala

Val

475

Asn

Ser

Glu

Asp

Leu

555

Phe

Asp

Ala

Val

Lys

635

Ala

Lys

Gln

Thr

Gly Leu Ala

Ile

300

Ala

Leu

Val

Cys

Thr

380

Val

Glu

Met

Asn

Ser

460

Ala

Ser

Gln

Phe

Glu

540

Gly

Ser

Asn

Ala

Ile

620

Gly

Ala

Ala

Leu

Ser

285
His

Leu

Ile

Thr

Leu

365

Ile

Ala

Glu

Leu

Gln

445

Glu

Glu

Thr

Thr

Cys

525

Met

Glu

Lys

Leu

Val

605

Met

Val

Arg

Ile

Asp
685

Pro

Leu

Ser

Gly

Val

350

Val

Cys

His

Gln

Ala

430

Glu

Ser

Met

Asn

His

510

Ser

Lys

Arg

Gly

Cys

590

Pro

Val

Gly

Leu

Val
670

Gln

Gln

Val

Ile

Leu

Ile

335

Cys

Lys

Ser

Met

Thr

415

Arg

Ile

Ala

Arg

Lys

495

Val

Thr

Glu

Val

Phe

575

Phe

Asp

Thr

Ile

Lys

655

Val

Ile

Gln

Gly

Thr

Leu

320

Ile

Leu

Asn

Asp

Trp

400

Gly

Ile

Leu

Leu

Glu

480

Tyr

Leu

Phe

Ala

Leu

560

Pro

Val

Ala

Gly

Ile

640

Ile

His

Leu

Lys
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200

Leu

705

Thr

Gly

Asp

Glu

Thr

785

Ile

Asp

Ala

Asn

Met

865

Glu

Glu

Thr

Phe

Thr

945

Ile

Thr

Trp

Glu

Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

690

Ile

Gly

Ile

Met

Glu

770

Leu

Leu

Leu

Glu

Leu

850

Ile

Asn

Asp

Tyr

Val

930

Arg

Phe

Pro

Trp

Ile
1010

Ile

Asp

Ala

Ile

755

Gly

Thr

Gly

Gly

Ser

835

Val

Gln

Gly

Lys

Glu

915

Thr

Arg

Gly

Gly

Leu
995

Arg Lys Leu Leu Ile

Val

Gly

Met

740

Leu

Arg

Ser

Ile

Thr

820

Asp

Asn

Ala

Phe

Tyr

900

Gln

Ile

Asn

Ile

Met

980

Cys

Glu

Val

725

Gly

Leu

Leu

Asn

Pro

805

Asp

Ile

His

Leu

Arg

885

Leu

Arg

Val

Ser

Leu

965

Asp

Ala

Gly

710

Asn

Ile

Asp

Ile

Ile

790

Leu

Met

Met

Arg

Ala

870

Pro

Asn

Lys

Val

Leu

950

Glu

Val

Ile

695

Cys

Asp

Ser

Asp

Phe

775

Pro

Pro

Val

Lys

Leu

855

Gly

Val

Asp

Val

Val

935

Phe

Glu

Ala

Pro

101

Arg Glu Thr Tyr Tyr

1025

SEQUENCE :

21

SEQ ID NO 131
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Oligonucleotide

131

tgtaatcctyg gctgagaatg g

<210> SEQ ID NO 132

Gln

Ser

Gly

Asn

760

Asp

Glu

Leu

Pro

Arg

840

Ile

Phe

Asp

Leu

Val

920

Gln

Gln

Thr

Leu

Tyr
1000

Arg

Pro

Ser

745

Phe

Asn

Ile

Gly

Ala

825

Leu

Gly

Phe

Leu

Glu

905

Glu

Trp

Gln

Leu

Arg
985

Ser Ile Leu Ile Phe

Leu

Ala

730

Asp

Ala

Leu

Thr

Thr

810

Ile

Pro

Met

Thr

Leu

890

Asp

Phe

Ala

Gly

Leu

970

Met

Gly

715

Leu

Val

Ser

Lys

Pro

795

Ile

Ser

Arg

Ala

Tyr

875

Gly

Ser

Thr

Asp

Met

955

Ala

Tyr

700

Ala

Lys

Ser

Ile

Lys

780

Phe

Thr

Leu

Asn

Tyr

860

Phe

Ile

Tyr

Cys

Leu

940

Arg

Ala

Pro

Val

Lys

Lys

Val

765

Ser

Leu

Ile

Ala

Pro

845

Gly

Val

Arg

Gly

Gln

925

Ile

Asn

Phe

Leu

Val

Ala

Gln

750

Thr

Ile

Met

Leu

Tyr

830

Lys

Gln

Ile

Leu

Gln

910

Thr

Ile

Lys

Leu

Lys
990

Val Tyr Asp

1005

Ala

Asp

735

Ala

Gly

Met

Phe

Cys

815

Glu

Thr

Ile

Leu

His

895

Gln

Ala

Ser

Val

Ser

975

Ile

Val

720

Ile

Ala

Val

Tyr

Ile

800

Ile

Ser

Asp

Gly

Ala

880

Trp

Trp

Phe

Lys

Leu

960

Tyr

Thr

Arg Gln His Pro Asp Gly Trp Val
1020

5

21
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-continued

202

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 132

aagtgagttyg cggcgagt

<210> SEQ ID NO 133

<211> LENGTH: 279

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 133

atgtatgtaa aaattgcaaa acatctcaat gatgtttatg cccecccagaa ggtactgtgt

cacgggatct catatattct ggectgtcatt gtcataataa gecactcttg gtcatatgga

aaagcattca gctgcteect gectttgete acagegtgtg gtactetett agaagcetatt

cctgtectat ttaggcagtt attectgett cttgtgttgg acctgaagte aacagggeca

gcaatagaga agaaagatga tgtgaaggag agcaactga

<210> SEQ ID NO 134

<211> LENGTH: 92

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 134

Met

1

Lys

Ile

Leu

Arg

Ala

Tyr Val Lys Ile Ala Lys His Leu Asn Asp Val Tyr Ala Pro Gln
5 10 15

Val Leu Cys His Gly Ile Ser Tyr Ile Leu Ala Val Ile Val Ile
20 25 30

Ser His Ser Trp Ser Tyr Gly Lys Ala Phe Ser Cys Ser Leu Pro
35 40 45

Leu Thr Ala Cys Gly Thr Leu Leu Glu Ala Ile Pro Val Leu Phe
50 55 60

Gln Leu Phe Leu Leu Leu Val Leu Asp Leu Lys Ser Thr Gly Pro
70 75 80

Ile Glu Lys Lys Asp Asp Val Lys Glu Ser Asn
85 90

<210> SEQ ID NO 135

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 135

tgctcectge ctttgetcac

<210> SEQ ID NO 136

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 136

ggtacttggt ctcgaacgat gatc

18

60

120

180

240

279

20

24
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204

-continued
<210> SEQ ID NO 137
<211> LENGTH: 1569
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 137
atgcctgtag ggggtggece tgagagtgtg ggcaggtgea atggetgtca atgccacata 60
aagggcaagg ggatctacat cctaaacagt gaaagaccag tgcccggaga ctacatctac 120
atcaggaaga agaagcagca aaattctgac ccacagecca agaggggteg gggcagcaga 180
acctcageca cagccaatca cageggggte ctteggggag gggegtggece tgacaactte 240
ggcgacgegg ctggaccaat ceggacggag gagagcgaag ctectcetgea ctgggeccag 300
gtgcegetect cagegtetee gggtggeggy gegegeggga tggaggagtce ttgggagget 360
gegeceggag gecaagecgg ggcagagcete ccaatggage cegtgggaag cctggteccc 420
acgctggage agccgcaggt geccgegaag gtgcgacaac ctgaaggtcee cgaaagcage 480
ccaagtcegyg ccggggecgt ggagaaggeg gegggegeag gectggagee ctcegagcaag 540
aaaaagccge cttegecteg cecegggtee cegegegtge cgeegetcag cctgggetac 600
ggggtetgee ccgagecgee gtcaceggge cctgecttgg tcaagetgece ccggaatgge 660
gaggcgeceeg gggctgagee tgcgeccage gectgggege ccatggaget geaggtagat 720
gtgcgegtga agecegtggg cgeggecggt ggcagcagca cgecatcgeco caggecctec 780
acgcgettee tcaaggtgece ggtgeccgag tcccctgect tetecegeca cgeggacceg 840
gegecaccage tcctgetgeg cgcaccatcee cagggceggca cgtggggecyg ccgetegecyg 900
ctggetgeag cccggacgga gagceggetge gacgcagagg gecgggcecag ccccgeggaa 960
ggaagcgecg gctcecceggg cteccccacyg tgctgeceget gecaaggaget ggggetggag 1020
aaggaggatyg cggcgetgtt geccegegeg gggttggacg gegacgagaa getgeccegg 1080
gccgtaacge ttacggggct acccatgtac gtgaagtcec tgtactgggce cctggegtte 1140
atggctgtge tecctggcagt ctectggggtt gtcattgtgg tectggectce aagagcagga 1200
gccagatgece agcagtgcce cccaggetgg gtgttgtceg aggagcactg ttactactte 1260
tctgcagaag cgcaggcctyg ggaagccagce caggctttet gectcagecta ccacgctacce 1320
ctcceectge taagccacac ccaggacttce ctgggcagat acccagtcte caggcactcce 1380
tgggtggggy cctggegagg cccccaggge tggcactgga tegacgagge cccactceceg 1440
ccecagcetac teccctgagga cggcgaggac aatctggata tcaactgtgg ggccctggag 1500
gaaggcacge tggtggcetge aaactgcage actccaagac cctgggtetyg tgecaagggg 1560
acccagtga 1569

<210> SEQ ID NO 138
<211> LENGTH: 522

<212> TYPE:

PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 138

Met Pro Val Gly Gly Gly Pro Glu Ser

1

Gln Cys His Ile Lys

Pro Val Pro Gly Asp

35

Ser Asp Pro Gln Pro

5

20

Gly Lys Gly Ile

25

Tyr Ile Tyr Ile

40

Lys Arg Gly Arg

Val Gly

Tyr Ile

Arg Lys

Gly Ser

Arg Cys Asn Gly Cys

15

Leu Asn Ser Glu Arg

30

Lys Lys Gln Gln Asn

45

Arg Thr Ser Ala Thr
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-continued

206

Ala
65

Gly

Gly

Glu

Pro

145

Pro

Pro

Pro

Ala

225

Pro

Ala

Pro

Arg

305

Gly

Leu

Asp

Met

Leu

385

Ala

Cys

Phe

Asp

Trp
465

50

Asn

Asp

Trp

Met

Leu

130

Gln

Ser

Ser

Pro

Gly

210

Glu

Arg

Arg

Phe

Ser

290

Thr

Ser

Gly

Gly

Tyr

370

Ala

Arg

Tyr

Cys

Phe
450

Arg

His

Ala

Ala

Glu

115

Pro

Val

Pro

Ser

Pro

195

Pro

Pro

Val

Pro

Ser

275

Gln

Glu

Ala

Leu

Asp

355

Val

Val

Cys

Tyr

Ser
435

Leu

Gly

Ser

Ala

Gln

100

Glu

Met

Pro

Ala

Lys

180

Leu

Ala

Ala

Lys

Ser

260

Arg

Gly

Ser

Gly

Glu

340

Glu

Lys

Ser

Gln

Phe
420
Ala

Gly

Pro

Gly

Gly

85

Val

Ser

Glu

Ala

Gly

165

Lys

Ser

Leu

Pro

Pro

245

Thr

His

Gly

Gly

Ser

325

Lys

Lys

Ser

Gly

Gln

405

Ser

Tyr

Arg

Gln

Val

70

Pro

Arg

Trp

Pro

Lys

150

Ala

Lys

Leu

Val

Ser

230

Val

Arg

Ala

Thr

Cys

310

Pro

Glu

Leu

Leu

Val

390

Cys

Ala

His

Tyr

Gly
470

55

Leu

Ile

Ser

Glu

Val

135

Val

Val

Pro

Gly

Lys

215

Ala

Gly

Phe

Asp

Trp

295

Asp

Gly

Asp

Pro

Tyr

375

Val

Pro

Glu

Ala

Pro
455

Trp

Arg

Arg

Ser

Ala

120

Gly

Arg

Glu

Pro

Tyr

200

Leu

Trp

Ala

Leu

Pro

280

Gly

Ala

Ser

Ala

Arg

360

Trp

Ile

Pro

Ala

Thr
440

Val

His

Gly

Thr

Ala

105

Ala

Ser

Gln

Lys

Ser

185

Gly

Pro

Ala

Ala

Lys

265

Ala

Arg

Glu

Pro

Ala

345

Ala

Ala

Val

Gly

Gln
425
Leu

Ser

Trp

Gly

Glu

90

Ser

Pro

Leu

Pro

Ala

170

Pro

Val

Arg

Pro

Gly

250

Val

His

Arg

Gly

Thr

330

Leu

Val

Leu

Val

Trp

410

Ala

Pro

Arg

Ile

Ala

75

Glu

Pro

Gly

Val

Glu

155

Ala

Arg

Cys

Asn

Met

235

Gly

Pro

Gln

Ser

Arg

315

Cys

Leu

Thr

Ala

Leu

395

Val

Trp

Leu

His

Asp
475

60

Trp

Ser

Gly

Gly

Pro

140

Gly

Gly

Pro

Pro

Gly

220

Glu

Ser

Val

Leu

Pro

300

Ala

Cys

Pro

Leu

Phe

380

Ala

Leu

Glu

Leu

Ser
460

Glu

Pro

Glu

Gly

Gln

125

Thr

Pro

Ala

Gly

Glu

205

Glu

Leu

Ser

Pro

Leu

285

Leu

Ser

Arg

Arg

Thr

365

Met

Ser

Ser

Ala

Ser
445

Trp

Ala

Asp

Ala

Gly

110

Ala

Leu

Glu

Gly

Ser

190

Pro

Ala

Gln

Thr

Glu

270

Leu

Ala

Pro

Cys

Ala

350

Gly

Ala

Arg

Glu

Ser
430
His

Val

Pro

Asn

Pro

95

Ala

Gly

Glu

Ser

Leu

175

Pro

Pro

Pro

Val

Pro

255

Ser

Arg

Ala

Ala

Lys

335

Gly

Leu

Val

Ala

Glu

415

Gln

Thr

Gly

Leu

Phe

80

Leu

Arg

Ala

Gln

Ser

160

Glu

Arg

Ser

Gly

Asp

240

Ser

Pro

Ala

Ala

Glu

320

Glu

Leu

Pro

Leu

Gly

400

His

Ala

Gln

Ala

Pro
480
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207

-continued

208

Pro Gln Leu Leu Pro Glu Asp Gly Glu Asp Asn Leu Asp Ile
485 490

Gly Ala Leu Glu Glu Gly Thr Leu Val Ala Ala Asn Cys Ser
500 505 510

Arg Pro Trp Val Cys Ala Lys Gly Thr Gln
515 520

<210> SEQ ID NO 139

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 139

gagaaggagg atgcggcg

<210> SEQ ID NO 140

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 140

ggaccacaat gacaacccca g

<210> SEQ ID NO 141

<211> LENGTH: 2217

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 141

atggtttgca cgttegatte tgagettetg aattgtcaaa ggaaagatga
ttccagactt atcgggecca taaaataaaa gccaaaagaa gcatagccac
ctgaagaaat tattgeccacg tgttcccaaa aacagtgecce tgagtgatga
cttcacaaag gagctaagece atgcaaatca aatacatttg gatgttttece
getgtacttt caggttccaa agaatgcatg gaaataatat tgaagtttgg
gggtacagca gacagtgtca catcaacttt gtggataacg ggaaagccag
ctggctgtge aaaatggtga cttggaaatg atgaaaatgt gcctggacaa
atagacctag tggagatgca acagatcaaa gagctggtaa tggatgaaga
tgtactccte tacattatge atgtagacag gggggccctg gttcetgtaaa
ggctttaatg tgtccattca ttccaaaage aaagataaga aatcacctet
gecagttatyg ggegtatcaa tacctgtcag aggctcctac aagacataag
cttetgaatg aaggggacct tcatggaatg actectctec atctggcage
catgataaag tagttcagct tcttectgaaa aaaggtgcat tgtttctcag
tgtcttaagg tttttagtca ttattctcca aacaataaat gtccaatttt
gaatacctce ctgaatgcat gaagaaagtt ctacccttet tttctaatgt
cctgectecaa accagaatca aataaaccat ggagaacaca ggttggetta
gcccatatga taaatctagg attttactgt cttggtetea taccaatgac

gtcagaataa aaccaggaat ggctttcaac tctgctggaa tcatcaataa

cattcagaaa tactagataa catgaattca agtctaataa caatttgtat

Asn Cys
495

Thr Pro

atataatcag
tcctgaaaac
aatgacaaag
tattcatcag
tgaagagcac
cecctetecat
tggtgtacaa
caacgatggyg
taacctactt
gecattttgca
tgatacgagg
aaagaatgga
atgggatgaa
ggaaatgatc
tcacgtaaga
cggatttata
ctttecttgtt
aactagtgat

gattttagtt

18

21

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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210

-continued
ttttgctcaa gtatattagg gtatgtcaaa gaagtggttc aaattttcca acagaaaagg 1200
aattacttta tggatattag cagtagtact gaatggatta tcaacacgat gggccccatt 1260
ttagtgctge ccttgttcac tgaaatagca gcccatctge aatttgagaa ttgtggaatt 1320
ttcattgtta tattggaggt aatttttaaa actttgttga ggtctgcagt tgtatttttce 1380
ttecttettt tggcttttgg actcagettt tacgtcctece tgaatttaca gtecttecta 1440
gaaccatttc tgaagaataa attggcacat ccagttctgt cctttgcaca gcttatttcece 1500
ttcacagtat ttgccccaat tgtcctcatg aatttactta ttggtttgge agttggtgac 1560
attgctgagg tccagaaaca tgcatcattg aagaggatag ctatgcagaa gctgccatgce 1620
tgttgcatac gcaaagtgga tcggaaatcce accgccgtat gtcccaacaa acccagatgt 1680
gatgggacat tatttcaagt cctactcgct ctaggcccec tacccectaga agaaaataga 1740
aacataaaaa gttttcttecc tactgagatc actgttaaga ggactcacga acaccttcct 1800
tctgcaggtt ttggtcatca tgggaaacat accttgtect tgcttttggt agaagagtgg 1860
cttcctetga atgtagtaca ctectcettge tcetgecttca gagtggttgg ccagatcttt 1920
cccattagac attttcagtg gattcatgtg aatgagccgce acactggcaa tttaaaagag 1980
aaattggctg ctccatacat cactcaccag atcaagccat tcttgcgage agectggtttt 2040
tgcacagtga aggtggtcca gagagatgac atctctgtgt ggagtgtgga tttcaggtgg 2100
ctcaatgcat gggaagcagc gattcgaaag cagtctctca gacaatctga gatggaggaa 2160
ctgagctget cgctgctget gegtgtcact gatgtgcaca caagaagctt gtattag 2217

<210> SEQ ID NO 142
<211> LENGTH: 738

<212> TYPE:

<213> ORGANISM:

PRT

<400> SEQUENCE: 142

Homo sapiens

Met Val Cys Thr Phe Asp Ser Glu

1

5

Glu Tyr Asn Gln Phe Gln Thr Tyr

Arg Ser Ile

35

20

Ala Thr Pro Glu Asn

40

Pro

Ala

65

Ala

Gly

Asn

Glu

Glu

145

Cys

Asn

Lys

50

Lys

Val

Glu

Gly

Met

130

Met

Thr

Asn

Asn

Pro

Leu

Glu

Lys

115

Met

Gln

Pro

Leu

Ser

Cys

Ser

His

100

Ala

Lys

Gln

Leu

Leu

Ala

Lys

Gly

85

Gly

Ser

Met

Ile

His

165

Gly

Leu

Ser

Ser

Tyr

Pro

Cys

Lys

150

Tyr

Phe

Ser

55

Asn

Lys

Ser

Leu

Leu

135

Glu

Ala

Asn

Asp

Thr

Glu

Arg

His

120

Asp

Leu

Cys

Val

Leu

Arg

Leu

Glu

Phe

Cys

Gln

105

Leu

Asn

Val

Arg

Ser

Leu

10

Ala

Lys

Met

Gly

Met

90

Cys

Ala

Gly

Met

Gln
170

Ile

Asn

His

Lys

Thr

Cys

75

Glu

His

Val

Val

Asp
155

Gly

His

Cys Gln Arg

Lys Ile Lys

30

Leu Leu Pro

45

Lys Asp
15

Ala Lys

Arg Val

Lys

60

Phe

Ile

Ile

Gln

Gln

140

Glu

Gly

Ser

Leu

Pro

Ile

Asn

Asn

125

Ile

Asp

Pro

Lys

His

Ile

Leu

Phe

110

Gly

Asp

Asn

Gly

Ser

Lys

His

Lys

95

Val

Asp

Leu

Asp

Ser
175

Lys

Gly

Gln

80

Phe

Asp

Leu

Val

Gly

160

Val

Asp
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-continued

212

Lys

Cys

Gly

225

Arg

Lys

Lys

Gln

305

Ala

Thr

Gly

Asn

Ile

385

Asn

Met

Leu

Phe

Ala

465

Glu

Gln

Leu

Ser

Lys
545
Asp

Glu

Lys

Lys

Gln

210

Asp

Asp

Trp

Cys

Val

290

Asn

His

Phe

Ile

Ser

370

Leu

Tyr

Gly

Gln

Lys

450

Phe

Pro

Leu

Ile

Leu

530

Val

Gly

Glu

Arg

Ser

195

Arg

Leu

Lys

Asp

Pro

275

Leu

Gln

Met

Leu

Ile

355

Ser

Gly

Phe

Pro

Phe

435

Thr

Gly

Phe

Ile

Gly

515

Lys

Asp

Thr

Asn

Thr
595

180

Pro

Leu

His

Val

Glu

260

Ile

Pro

Ile

Ile

Val

340

Asn

Leu

Tyr

Met

Ile

420

Glu

Leu

Leu

Leu

Ser

500

Leu

Arg

Arg

Leu

Arg
580

His

Leu

Leu

Gly

Val

245

Cys

Leu

Phe

Asn

Asn

325

Val

Lys

Ile

Val

Asp

405

Leu

Asn

Leu

Ser

Lys

485

Phe

Ala

Ile

Lys

Phe
565

Asn

Glu

His

Gln

Met

230

Gln

Leu

Glu

Phe

His

310

Leu

Arg

Thr

Thr

Lys

390

Ile

Val

Cys

Arg

Phe

470

Asn

Thr

Val

Ala

Ser

550

Gln

Ile

His

Phe

Asp

215

Thr

Leu

Lys

Met

Ser

295

Gly

Gly

Ile

Ser

Ile

375

Glu

Ser

Leu

Gly

Ser

455

Tyr

Lys

Val

Gly

Met

535

Thr

Val

Lys

Leu

Ala

200

Ile

Pro

Leu

Val

Ile

280

Asn

Glu

Phe

Lys

Asp

360

Cys

Val

Ser

Pro

Ile

440

Ala

Val

Leu

Phe

Asp

520

Gln

Ala

Leu

Ser

Pro
600

185

Ala

Ser

Leu

Leu

Phe

265

Glu

Val

His

Tyr

Pro

345

His

Met

Val

Ser

Leu

425

Phe

Val

Leu

Ala

Ala

505

Ile

Lys

Val

Leu

Phe
585

Ser

Ser

Asp

His

Lys

250

Ser

Tyr

His

Arg

Cys

330

Gly

Ser

Ile

Gln

Thr

410

Phe

Ile

Val

Leu

His

490

Pro

Ala

Leu

Cys

Ala
570

Leu

Ala

Tyr

Thr

Leu

235

Lys

His

Leu

Val

Leu

315

Leu

Met

Glu

Leu

Ile

395

Glu

Thr

Val

Phe

Asn

475

Pro

Ile

Glu

Pro

Pro
555
Leu

Pro

Gly

Gly

Arg

220

Ala

Gly

Tyr

Pro

Arg

300

Ala

Gly

Ala

Ile

Val

380

Phe

Trp

Glu

Ile

Phe

460

Leu

Val

Val

Val

Cys

540

Asn

Gly

Thr

Phe

Arg

205

Leu

Ala

Ala

Ser

Glu

285

Pro

Tyr

Leu

Phe

Leu

365

Phe

Gln

Ile

Ile

Leu

445

Phe

Gln

Leu

Leu

Gln

525

Cys

Lys

Pro

Glu

Gly
605

190

Ile

Leu

Lys

Leu

Pro

270

Cys

Ala

Gly

Ile

Asn

350

Asp

Cys

Gln

Ile

Ala

430

Glu

Leu

Ser

Ser

Met

510

Lys

Cys

Pro

Leu

Ile
590

His

Asn

Asn

Asn

Phe

255

Asn

Met

Pro

Phe

Pro

335

Ser

Asn

Ser

Lys

Asn

415

Ala

Val

Leu

Phe

Phe

495

Asn

His

Ile

Arg

Pro
575

Thr

His

Thr

Glu

Gly

240

Leu

Asn

Lys

Asn

Ile

320

Met

Ala

Met

Ser

Arg

400

Thr

His

Ile

Leu

Leu

480

Ala

Leu

Ala

Arg

Cys

560

Leu

Val

Gly
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-continued

214

Lys His Thr
610

Val Val His

Pro Ile Arg

Asn Leu Lys

Pro Phe Leu
675

Asp Asp Ile
690

Glu Ala Ala
705

Leu Tyr

<210> SEQ I
<211> LENGT.
<212> TYPE:

Leu Ser Leu Leu Leu

615

Ser Ser Cys Ser Ala
630

His Phe Gln Trp Ile

645

Glu Lys Leu Ala Ala

660

Arg Ala Ala Gly Phe

680

Ser Val Trp Ser Val

695

Ile Arg Lys Gln Ser
710

Ser Leu Leu Leu Arg

725

D NO 143
H: 20
DNA

Val Glu Glu
Phe Arg Val
635

His Val Asn
650

Pro Tyr Ile
665

Cys Thr Val

Asp Phe Arg

Leu Arg Gln
715

Val Thr Asp
730

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 143

ttccttacte

<210> SEQ I
<211> LENGT.
<212> TYPE:

tcegetttee

D NO 144
H: 20
DNA

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Oligonucleotide

<400> SEQUENCE: 144

aactttgtgg

<210> SEQ I
<211> LENGT.
<212> TYPE:

ataacgggaa

D NO 145
H: 1155
DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 145

atgcagtctce

atcctcectcea

cgtgegggcyg

ccggacgcgyg

aagcggcaga

aaggcgcata

gtgggtccaa

ggtggggace

tcttggaaga

gtcccagaaa

tcatctegee

tcctectacgt

ctttgggggyg

gactgaacce

tgcgegtgea

ggcgeteccey

tgcgctatgg

ccgcactcaa

acagcatcge

tttctagaag

ggtgaccaag

gatcctetygyg

ccacggttygyg

gaggattcac

gagaggtccg

cctgtggecy

cacaccaggc

gttccctata

cctacagata

caaatctege

gegatectgyg

gacgcaccgg

ggagccccaa

dgagcceeggy

tcccacccac

ccaccggtyge

gctategggt

acctccatgg

cagactaggc

attcgtgacc

Trp Leu Pro
620

Val Gly Gln

Glu Pro His

Thr His Gln
670

Lys Val Val
685

Trp Leu Asn
700

Ser Glu Met

Val His Thr

tggceetett
ggagagcggg
cttcggggag
gctecectat
cceectgggey
agcagaacgce
ccctageect
acaaacacgg
actttgcaca

gccagaccta

Leu Asn

Ile Phe
640

Thr Gly
655

Ile Lys

Gln Arg

Ala Trp

Glu Glu
720

Arg Ser
735

catcttegee
tgagtgcget
gacgcggaat
ggggcacggg
ccttgggtec
gggctetegg
ctgctecgge
aaaaatcatg

tgaaacaaga

cgggatgtac

20

20

60

120

180

240

300

360

420

480

540

600
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216

cactttggga
cacttgaaga
gatgatggtg
gatggtgagg
ggtgatgatg
gatgatggtg
ggtgaggatg
gatgatgatc
atgaagaatg
cgatacaaat
<210> SEQ I

<211> LENGT.
<212> TYPE:

attttggaga
tcaagaagtc
aggatgatga
atgatgatgg
atggtgagga
aggatgatga
atgatggtga
atggtgatga
ttgttggtaa
tttga

D NO 146

H: 384
PRT

agaaagaata

aagcttggat

tggtgaggat

tgaggatgat

tgatgatggt

tggtgacagt

cagtgaggat

tgtgaggatg

ttacagactt

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 146

Met Gln Ser
1

Phe Ile Phe

Pro Gly Arg

Gly Trp Gly

50

Leu Asn Pro
65

Lys Arg Gln

Arg Leu Gly

Val Gln Gln
115

Pro Gly Ala
130

Ala Leu Lys
145

Ser Trp Lys

His Glu Thr

Asp Arg Gln
195

Arg Ile Lys
210

Lys Lys Ser
225

Asp Asp Gly

Gly Glu Asp

Leu Ile Ser Pro Val

5

Ala Ile Leu Leu Ile

20

Ala Gly Glu Cys Ala

Ala Pro Thr Ser Gly

55

Arg Ile His Gly Ala

70

Met Arg Val Gln Arg

85

Ser Lys Ala His Arg

100

Asn Ala Gly Ser Arg

120

Ile Gly Ser Leu Ala

135

Phe Pro Ile Thr Ser
150

Asn Ser Ile Ala Leu

165

Arg Val Pro Glu Ile

180

Thr Tyr Gly Met Tyr

200

Ala Glu Met Arg Ile

215

Ser Leu Asp Ala Asn
230

Glu Asp Asp Asp Gly

245

Asp Asp Gly Glu Asp

260

aaggcagaaa

gccaatggta

gatgatggtg

gatggtgagg

gatgatgatg

gaggatgatg

gatggcgatg

atgatgatga

cctgagetac

Thr

Leu

25

Arg

Arg

Arg

Gly

Arg

105

Val

Leu

Met

Gln

Ser

185

His

Gln

Gly

Glu

Asp
265

Lys

10

Tyr

Ala

Thr

Gly

Pro

90

Ser

Gly

Cys

Asp

Ile

170

Arg

Phe

Lys

Lys

Asp

250

Asp

Ala

Val

Gly

Arg

Ser

75

Ser

Arg

Pro

Ser

Lys

155

Gln

Ser

Gly

Ala

Val
235

Asp

Gly

tgaggataca
aagtggatga
atgatgatgg
atgatggtga
gtgatgatga
gtgaggatgg
atggtgatga
tggtgatgac

caacttggac

Ile Leu Val
Ile Leu Trp
30

Ala Leu Gly
45

Asn Pro Asp
60

Pro Met Gly

His Pro Pro

Leu Trp Pro

110

Met Arg Tyr
125

Gly Gly Gly
140

His Gly Lys

Thr Arg His

Lys Ser Arg
190

Asn Phe Gly
205

Cys His Leu
220

Asp Asp Gly

Asp Gly Asp

Glu Asp Asp
270

gaaagcatgt
tggtgaggat
tgaggatgat
ggatgatgat
tggtgaggat
tgatgatgat
tgatggtgag
agtgacgatg

atctgtacaa

Ala Leu
15

Asp Ala

Gly His

Ala Gly

His Gly
80

Pro Gly
95

Pro Pro

Gly Thr

Asp Pro

Ile Met
160

Phe Ala
175

Ile Arg

Glu Glu

Lys Ile

Glu Asp

240

Asp Asp
255

Asp Gly

660

720

780

840

900

960

1020

1080

1140

1155



217

US 9,267,177 B2

218

-continued
Glu Asp Asp Gly Glu Asp Asp Asp Gly Asp Asp Asp Gly Glu Asp Asp
275 280 285
Asp Gly Asp Asp Asp Gly Asp Asp Asp Gly Glu Asp Asp Asp Gly Glu
290 295 300
Asp Asp Asp Gly Asp Ser Glu Asp Asp Gly Glu Asp Gly Asp Asp Asp
305 310 315 320
Gly Glu Asp Asp Asp Gly Asp Ser Glu Asp Asp Gly Asp Asp Gly Asp
325 330 335
Asp Asp Gly Glu Asp Asp Asp His Gly Asp Asp Val Arg Met Met Met
340 345 350
Met Met Val Met Thr Val Thr Met Met Lys Asn Val Val Gly Asn Tyr
355 360 365
Arg Leu Pro Glu Leu Pro Thr Trp Thr Ser Val Gln Arg Tyr Lys Phe
370 375 380
<210> SEQ ID NO 147
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Oligonucleotide
<400> SEQUENCE: 147
tccatgetge cagcttcata ¢ 21
<210> SEQ ID NO 148
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Oligonucleotide
<400> SEQUENCE: 148
ctcacaagtg atgagattga g 21
<210> SEQ ID NO 149
<211> LENGTH: 4384
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 149
aaacagacgc ataactgtgc attgttettt gggattttga gagecttcat ctcaatttca 60
actttaaagc agcttaatct ttaaggaaca tatctctgat ctgggtaatt tgtagaactt 120
aatttgaggg tcattacatg tgaggatagc aggagttgaa gatgccaagyg acctgaaggg 180
ctactggagg gacaggtgaa gtgatttgaa gatgtagcat tttgaatctce tttctggece 240
atcctetget tcacaccaga atcattgtga cctgtagacce tgcaaaacaa aggaccaaag 300
gttagcatgce agaagtgaaa gtgtcaataa taaccaaacc actccatcaa gttaggtctg 360
gggaaaagca gcagcaaaaa tgagttctta cttctgggca caaaatgaaa gtaacagacce 420
tgatttactce tgcgggcage cagctgacta ccttgttgaa gagaaacatt tcacaacgct 480
tgtatgcttc attgttgttt tgggagggct tttgaagatg tgtttaaaga attgtgaagt 540
cattgttttg acgattcttt ctctatcagg attcgtgata ggacacatgg cctacaatte 600
tgttgaggtg caccaaattg tctaccctct tctaagaaca tcaagttttt cactttattce 660
ttacttttca cctttaatta tatttatggt tgctttggat gtagaatttt atacactcaa 720
gaaaatgttt tggcaggtct tgttaactgg attaattagce ttttctacag caagcatcat 780
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-continued
aattggatat gtcgttataa aattcaataa agattcatgg gatttgcaat cttgcctact 840
ctttagcatc acccttggca ttatagatcc tcttcegttet gtgaattcac taaaaactat 900
tggcatttct aaaatataca ttgatctcat tagaggagaa tcattgatca tttgtagcat 960

cgcatcaatt ttttttggaa attttcgggg caacagaatc cacttttcta tttttagaga 1020
tttacatgta ggcattgaac tcagctatga cattttggga agcataatat ttggatattg 1080
gtgtgcaaaa atcattcagt gtatattggc tgacgttttt agcaatatgc tgactaatat 1140
cattctectge ttttcaatgg tgtacatgac tttctatatt gtggaatttt taggaatgtce 1200
aggcactctt geccttageceg ctgtaggact gaatttagat tctttaactt ttaaaccgaa 1260
gatcgaactt gtaattacta agttcttaag aattttttca tctgtatatg aacatttaat 1320
atatgctttce tttggcattg tgattggatg tggagaactc agccactatg aatttcacac 1380
tatacctttc atattcattt tatttacaac agtgaatttg gtaaggttgc ttactatttt 1440
gttagtgagc cctattttga tgcattcaaa ttatgaatat aattggcgat ggggagttgt 1500
aatcacgtgg tctggaatta aaggagtttt taatttactc tgggctcctg atgtttataa 1560
tctegetgaa cgaaaagtgg aagtaccaca aatgtttata ctctatgtac aagtaatatc 1620
attattgaca atgggaataa attcatacgt gatgactcag tcagccagga agttagattt 1680
gtgtgttctt tcececctecccaa gacaaatgat cttgcaaaat gccactcagce acatacagga 1740
gatagtacag aacacaataa ctttatttaa aacagaaaaa attttgacaa atgttaactg 1800
gaccttagta gaagataaaa cgaggatcga atacattcct ttttcccacg tttcacataa 1860
tgatatgaag acagaatcca caacagatga agctttaatg gaggaagcca gattgcatgt 1920
agctgcaata caaatgagta gctttgaaaa acagcgtaac aatggaattc ttgaaataga 1980
ggcagccegg atattaattg gtgcagcaaa atgctattac tccatccaag gaaaattcat 2040
gagtatttat gatgtttcaa cttatatgag aactagaagt tggcttataa agtttaaaaa 2100
tgttttaact ttcttggaat attgtataga aaagatacat tttattccac ctgagagtaa 2160
tacatttctg acttttatat ttcacatagt attttctgaa gaatttgaat atacaggaca 2220
gattataaat ttgatatata tttatcctat gataatacat ctgtggccaa tggcaagagg 2280
tttaaatgta tcagcactga tatcaataaa ctactatttt atgtttttat atgtattaga 2340
atcaacattg aagataataa ttttgaaaag gaaatatttt caacaatgtt ggaatacttt 2400
ggaatttttt atcctggtta ttggaatcat tgatatcttt tgtgtatact ttgtgaaatt 2460
gagaccagac aacttggctc ttatacagct tacagtaata atgggatatt taagaataat 2520
taggtttctt cctctcttca agataatagt accaatactg ataagaattg cagatgtgca 2580
gatcaaaaag cgcctcagct tgatgtatag tattacaaaa ggctatatca aaagtcaaga 2640
agatgccaaa cttctaataa aacaaatagc tgtctgtgaa tcaatatatc agaaactatg 2700
tgaaattttg gaaaccaaca aacaggatgc tgtcaaagaa ttagtactca tggagcatga 2760
gggtcgtgat gttgtcattg ctttgaagac taaacaggca atccggaatg tgattgctaa 2820
agctctaaaa aatctcacct tectttgttc aagaggcatt attgataagce atgaagtcat 2880
tgagataaat aaggtacttc ttaaaaaatt aaaagcacta aataactttc caaaggcaat 2940
cccaccecca actcectgaca tataccttca caacatcatt tggctggaag gtaaagatgt 3000
tctcattgac ttcttcaagg aaagagccaa acttgcctgt tttgactctg gagataccat 3060
ttgtaaagga ggtgaaatgc cacaaggaat ctacttaatt atttcaggaa tggcaatttt 3120

gcatagttta tctecctacct ttggaataga gagtaatcaa aggtgtgata gagggtccag 3180
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-continued
agacatgttt acagagttct gtactactgg ggacataatt ggagagctaa gctgtctgcet 3240
taagcgtgaa attgaatata ccgtcatctg tgaaactagt ttacaggcct gcetttatcte 3300
cctggaggat ttatatgaag gcectttgatgce cttetggceca tcectctggaat ataaaatatg 3360
gctaaagcett gctctcagta ctgcctatca gtattttgaa tcaagtctta ttgatgagga 3420
cttaaggttt cagaactgtg tgatgttcaa tcaagcatat gtggaaactt tatcaagcta 3480
tagtgacatg attattgata atatgaccat gaaatttgtt atcattgtgt atggcagtgt 3540
aattgatact aagacagagg aaccatattt tgcaccttgc attataccta caacctgtga 3600
gcaggttcag ggaacttctg atttaagcaa gctgctgata atccaagcat ctgagcttac 3660
ccaaagaaat agtaacacca atgtcatggc ctcagtcaac acggtctttg aacaaccagg 3720
aaagaatata aatggaagac aaaagatgag ttgaaaactg gataccattt tagaaaaggg 3780
tattaatgat acaaatatga tgtgtggagt caggttaaag accaaactac tttcctcecget 3840
caaatactaa aggattatct gcaaggagtt tacttagaag ctactgaaac aggttactgc 3900
tgcatttagt ttataagcaa tggatggact tctgtaaaac ttcttaattt taagtagttg 3960
cattatattt gggatgttaa aaaagtcttc aggataatat aaaatacact gaaacatatg 4020
tcctaccaaa tgaaacccetg tttceccagcecta agagcaaatt ttaacatagt gcattataaa 4080
aagtgttgta taactgatat gttactctct aaagcataga acctgtaatt ttcatttgtg 4140
aaattgttat aattagtgcc tccctaatat tttecccgagt atagctatte tecccttece 4200
agtttggtaa atattgaaaa acagaattat attccacaat cttagtaact ttcagtaagt 4260
aagtaacttt tgctttcagt gaaatttagg agaaattaat attctcatat tgcatagtac 4320
tgtttgatgt cacctttcat tttattttta aaaatcaaat aaagttgagt tttatggttg 4380
tcta 4384

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 150
H: 1124
PRT

ISM: Homo sapiens

<400> SEQUENCE: 150

Met Ser Ser
1

Leu Cys Gly

Thr Leu Val

Leu Lys Asn
50

Phe Val Ile
65

Val Tyr Pro

Ser Pro Leu

Leu Lys Lys

115

Ser Thr Ala
130

Asp Ser Trp

Tyr Phe Trp Ala Gln

5

Gln Pro Ala Asp Tyr

20

Cys Phe Ile Val Val

Cys Glu Val Ile Val

55

Gly His Met Ala Tyr

70

Leu Leu Arg Thr Ser

85

Ile Ile Phe Met Val

100

Met Phe Trp Gln Val

120

Ser Ile Ile Ile Gly

135

Asp Leu Gln Ser Cys

Asn

Leu

25

Leu

Leu

Asn

Ser

Ala

105

Leu

Tyr

Leu

Glu

10

Val

Gly

Thr

Ser

Phe

90

Leu

Leu

Val

Leu

Ser

Glu

Gly

Ile

Val

75

Ser

Asp

Thr

Val

Phe

Asn Arg Pro

Glu Lys His
30

Leu Leu Lys
45

Leu Ser Leu
60

Glu Val His

Leu Tyr Ser

Val Glu Phe

110

Gly Leu Ile
125

Ile Lys Phe
140

Ser Ile Thr

Asp Leu

15

Phe Thr

Met Cys

Ser Gly

Gln Ile
80

Tyr Phe

95

Tyr Thr

Ser Phe

Asn Lys

Leu Gly
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224

145

Ile

Ser

Ser

Phe

Ile

225

Cys

Cys

Met

Leu

Ile

305

Phe

Ile

Trp

Asn

385

Glu

Thr

Asp

Thr

Thr

465

Thr

Lys

Gly

Cys
545

Thr

Ile

Lys

Ile

Ser

210

Leu

Ile

Phe

Ser

Thr

290

Phe

Ile

Ile

Leu

Arg

370

Leu

Val

Met

Leu

Gln

450

Glu

Arg

Thr

Val

Ile
530

Tyr

Tyr

Asp

Ile

Ala

195

Ile

Gly

Leu

Ser

Gly

275

Phe

Ser

Gly

Phe

Leu

355

Trp

Leu

Pro

Gly

Cys

435

His

Lys

Ile

Glu

Ala
515
Leu

Tyr

Met

Pro

Tyr

180

Ser

Phe

Ser

Ala

Met

260

Thr

Lys

Ser

Cys

Ile

340

Val

Gly

Trp

Gln

Ile

420

Val

Ile

Ile

Glu

Ser

500

Ala

Glu

Ser

Arg

Leu

165

Ile

Ile

Arg

Ile

Asp

245

Val

Leu

Pro

Val

Gly

325

Leu

Ser

Val

Ala

Met

405

Asn

Leu

Gln

Leu

Tyr

485

Thr

Ile

Ile

Ile

Thr
565

150

Arg

Asp

Phe

Asp

Ile

230

Val

Tyr

Ala

Lys

Tyr

310

Glu

Phe

Pro

Val

Pro

390

Phe

Ser

Ser

Glu

Thr

470

Ile

Thr

Gln

Glu

Gln
550

Arg

Ser

Leu

Phe

Leu

215

Phe

Phe

Met

Leu

Ile

295

Glu

Leu

Thr

Ile

Ile

375

Asp

Ile

Tyr

Leu

Ile

455

Asn

Pro

Asp

Met

Ala
535

Gly

Ser

Val

Ile

Gly

200

His

Gly

Ser

Thr

Ala

280

Glu

His

Ser

Thr

Leu

360

Thr

Val

Leu

Val

Pro

440

Val

Val

Phe

Glu

Ser
520
Ala

Lys

Trp

Asn

Arg

185

Asn

Val

Tyr

Asn

Phe

265

Ala

Leu

Leu

His

Val

345

Met

Trp

Tyr

Tyr

Met

425

Arg

Gln

Asn

Ser

Ala

505

Ser

Arg

Phe

Leu

Ser

170

Gly

Phe

Gly

Trp

Met

250

Tyr

Val

Val

Ile

Tyr

330

Asn

His

Ser

Asn

Val

410

Thr

Gln

Asn

Trp

His

490

Leu

Phe

Ile

Met

Ile
570

155

Leu

Glu

Arg

Ile

Cys

235

Leu

Ile

Gly

Ile

Tyr

315

Glu

Leu

Ser

Gly

Leu

395

Gln

Gln

Met

Thr

Thr

475

Val

Met

Glu

Leu

Ser
555

Lys

Lys

Ser

Gly

Glu

220

Ala

Thr

Val

Leu

Thr

300

Ala

Phe

Val

Asn

Ile

380

Ala

Val

Ser

Ile

Ile

460

Leu

Ser

Glu

Lys

Ile
540

Ile

Phe

Thr

Leu

Asn

205

Leu

Lys

Asn

Glu

Asn

285

Lys

Phe

His

Arg

Tyr

365

Lys

Glu

Ile

Ala

Leu

445

Thr

Val

His

Glu

Gln
525
Gly

Tyr

Lys

Ile

Ile

190

Arg

Ser

Ile

Ile

Phe

270

Leu

Phe

Phe

Thr

Leu

350

Glu

Gly

Arg

Ser

Arg

430

Gln

Leu

Glu

Asn

Ala

510

Arg

Ala

Asp

Asn

Gly

175

Ile

Ile

Tyr

Ile

Ile

255

Leu

Asp

Leu

Gly

Ile

335

Leu

Tyr

Val

Lys

Leu

415

Lys

Asn

Phe

Asp

Asp

495

Arg

Asn

Ala

Val

Val
575

160

Ile

Cys

His

Asp

Gln

240

Leu

Gly

Ser

Arg

Ile

320

Pro

Thr

Asn

Phe

Val

400

Leu

Leu

Ala

Lys

Lys

480

Met

Leu

Asn

Lys

Ser
560

Leu
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226

Thr

Ser

Phe

Ile

625

Ile

Leu

Thr

Thr

705

Lys

Lys

Gln

Ile

785

Ala

Lys

Asn

Asn

865

Glu

Gly

Ile

Cys

Asp

945

Thr

Asp

Phe

Asn

Glu

610

Ile

Ser

Lys

Leu

Tyr

690

Val

Ile

Arg

Glu

Tyr

770

Lys

Leu

Asn

Ile

Phe

850

Ile

Arg

Gly

Leu

Asp
930
Ile

Val

Leu

Leu

Thr

595

Tyr

His

Ile

Ile

Glu

675

Phe

Ile

Ile

Leu

Asp

755

Gln

Glu

Lys

Leu

Glu

835

Pro

Ile

Ala

Glu

His

915

Arg

Ile

Ile

Tyr

Glu

580

Phe

Thr

Leu

Asn

Ile

660

Phe

Val

Met

Val

Ser

740

Ala

Lys

Leu

Thr

Thr

820

Ile

Lys

Trp

Lys

Met

900

Ser

Gly

Gly

Cys

Glu
980

Tyr

Leu

Gly

Trp

Tyr

645

Ile

Phe

Lys

Gly

Pro

725

Leu

Lys

Leu

Val

Lys

805

Phe

Asn

Ala

Leu

Leu

885

Pro

Leu

Ser

Glu

Glu

965

Gly

Cys

Thr

Gln

Pro

630

Tyr

Leu

Ile

Leu

Tyr

710

Ile

Met

Leu

Cys

Leu

790

Gln

Leu

Lys

Ile

Glu

870

Ala

Gln

Ser

Arg

Leu

950

Thr

Phe

Ile

Phe

Ile

615

Met

Phe

Lys

Leu

Arg

695

Leu

Leu

Tyr

Leu

Glu

775

Met

Ala

Cys